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Highest Award 
World's Columbian Exposition, Chicago, 1893 



'~pHE Harrisburg Double-Engine Steam Road- 
■^ Roller received the Highest Award at the 
World's Columbian Kxposition, Chicago, 1893. 




The Han-isburg Double-Engine Steam Road Roller 

pvHBY City and county □ the orld can use th s Roller to profit ar 

L-" advantage Catalogue and f 11 information supplied promptly 1 

Hariisburg Foundry and Machine Works Harrisburg Pa 



' I 'HE Roads and Highways at the World's Fair 
■*■ were admittedly near perfection. For over 
eighteen months the Harrisburg Double-Engine 

Steam Road-Roller worked constantly on their 
construction and maintenance, without a dollar's 
cost for repairs, and secured the Highest Award. 
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WRITE TO THE 

Climax Road flachine Co. 

OF # 

Marathon, N. Y. 

FOR ILLUSTRATED CATALOGUE OF ROAD MACHINES, 

STONE CRUSHERS, ETC., ETC. 

SOLE MANUFACTURERS OF THE 




"Climax" Road flachine 

AND THE 

*Xlimax'' Stone Crusher 

AQENTS WANTED EVERYWHERE 
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1 VoL 12mo, Cloth, 166 pp. with numerous illustrations 



New Roads and Road Law; 

IN THE 

UNITED STATES 

BY 

ROY STONE 

Vice President National League for Good Roads and U. S. Special Agent and 
Engineer for Road Inquiry, Department of Agriculture. 
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General Stone has enjoyed unequalled opportunities for obtaini- . 
information on this subject, and the book is replete with valuable practi( • 
suggestions, both as to road legislation and road construction. Its recc 
of actual progress gives hope of an early realization of the benefits of Go ; 
Roads throughout the Country. 

CONXE^NXS. 

Recent Progress in Road Improvement. 

The Government Road Inquiry. 

The New Roads of Canandaigua, N. Y. 

Modern Kentucky Road Building. 

Connecticut Roads. 

Cheap Stone Roads in Virginia, Michigan, New Jersey and Marylan ' 

Ineffective County Road Dkws. Local Option Law of"^New Jersey. 

Proposed Amendments to the New Jersey L^w. 

Further Modification of the same law suggested. 

State Aid and the Method of giving it. 

Another form of State Aid. Convict Labor. 

What the Railroads will do for the Highways. 

Road Materials in the United States. 

The Best Road for a Farming District. 

The Best Construction for a Narrow Road. 

Treatment of Sandv Roads. 

Treatment of Dirt l^oads. 

The Use of Wide Tires. 

The Report of the Ohio Road Commission. 

Farmers and the Roads. 

The Wheelmen's Campaign for Roads. 

The Attitude of the Commercial Organizations. 

Conclusion. — The present opportunity. 

Copies sent by mail on receipt of price. 

D. VAN NOSTRAND COMPANY 

PUBLISHERS 

Murray and 2t Warren Streets, ^^^ ^^\ 
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DESIGNED AS 

A TEXT-BOOK AND WORK OF REFERENCE 

FOR 'ALL WHO MAY BE ENGAGED IN THE 

LOCATION, CONSTRUCTION OR MAINTENANCE 

OF 

ROADS, STREETS AND PAVEHENTS. 



By AUSTIN T. BYRNE, C.E. 



8vo, Cloth. 723 Pages. $5.00. 

SECOND REVISED AND ENLARGED EDITION. 
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LAND DRAINING 



ILLUSTRATED 



A Handbook for Farmers 

PRINCIPLES AND PRACTICE OF FARM DRAINING, 
BV MANLY MILES, M. D.. F. R. M. 8. 

Author of "Stock Breeding; " " ailoi, Bniilagt and Sllaat,'' etc, etc. 
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prtcctciLl Cumen vUl alatt bs roond "Onfenlent tor TeTtmoeex in re^vd to duit que*- 
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CHAF, I.— Oeneni Principles. 

Chip. 11.— Waler In Soils and Conaer- 

vallon o( Euergj. 
CuiF. III.— Ralobkll, DralmiEe and 



Reteatlre Soils. 



co^xT^itrcm 



CfliP. VI.— Progress o( Dlsoorerj »nd 



II.— QnallCy and SI 
.—How to Make Tl 



Cbaf. XI.— OndetsandObaeinctloaB. 



PnfUMtly mmtr*tad; amo.. CMb, Prk» $1.00, pot^iaU 

ORANGE JUDD CO., 52 and 54 Lafayette Place, New Tork 



Membtr Amfridi Sotiety of Civil EnginMts, 

WILLIAM S. BACOT, C.E. 

No. 135 BROADWAY, 

NEW YORK. . 

Constroction and Main^nance of Telf^^rd 

and Macadam Road Systems, Water 
W orliB and Sewerage. 

CLOTH BOUND COPIES 

. . . OF . . . 

Potter's Good Roads Library. 



C. A. ROULLIER, 

Id cbusc of Pliuhlog Roads. 
tvwvment of Roads. Conaultatloa, 

SpecMlcaHaam, SuperlDtendcnce. 
■HAIN STREET. FLVSmNQ, N. V. 



" DIETZ " 

Tubular Drivins: Lamp. 




It is the only practi- 
cable and perfect 
Driving Lamp ever 

It will not blow out. 
It gives a clear, 
white light- 
lit looks like a loco- 

tive headlight. 
It throws all the 
lightstraight ahead 
(rom aoo to 300 feet. 
It bums kerosene. 



R. E. DIETZ CO., 



"That Great Industrial Review" 



A lilgli class, beautlfullf lllnatmUd modlbl; uutgazlne likP 

, The fmi K rj/ »nd Sarp<r'«, bntdevoWd eichialvelj \o li 

I trio] ailaim, and tannded upon Vat Idea of treatlag ODlf tbe 

' prlnHples involved In eaglneei lag problems —wttlcli BrealirtrB 

Bd that lla psgeB amj be read n ' " 

understanding b; the boalness man and general reader ai well 

SB the atadent and en|{lueer. It covers the entire Beld of 

iDdtiBlrr. and bculdes nine special depttrtDienta, and a monlhl]' 

to all that ia Tsluable In tenbnirxl lltei-ature, ea 

n leading anicles hy dlstingulsbed ai 

upon topics tbat arc I 

No one at the leadlne engineering journals baa devocad ao 

b attention to tbe queHllon or good road'f, and Its put 
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BLKCTRICITY. 

Fbanklin L. Pore. 
MININO AND HETALLCROY 

AIAEKT IVILLIAUS, Jk. 



beginnings at an Knurmous Interent. 

Editorial Departmen 

AKCUITEl^URa 

Babr Fbbrub. 

CIVIL EKGINEKKING. 

Jons C. TB*t?r«'INB. JH. 

Camment and CriUcii 
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The Technical Index. 

A Complele Catalogue nt (he Leading Articles Published Currently 
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THE Engineering Magazine Co.. Times Bniiding, new York. 
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TEN CENTS A COPY :: FIFTY CENTS A YEAR 



Potter s GoodRoadsLibrary 

: THE ALPHABET OF ROAD MAKING : 

A FULLY ILLUSTRATED series of handy and practical text books, 
containing the plainest rules and describing the best methods of mak- 
ing and providing for 

Earth Roads, Brick Pavements, 
Macadam Roads, Race Tracks, 

Telford Roads, Drainage, 

Stone Pavements, Wheels and Vehicles, 
Highway Bridges, Road Laws, 

Village Streets, Local Organization.* 

and other practical work relating to the subject of road making. 

EACH COPY is a separate Text Book, and treats of but one subject. 
EACH COPY has a permanent value as a book of reference. 
EACH COPY advertises itself and all its companions. 
EACH COPY grows in popularity and excites a new demand. 

THERE ARE NO ''BACK NUMBERS.'' 



Eight years of hard work for better roads in America have convinced 
the publisher of this series that nothing is so greatly needed to help our 
educational work, and that nothing is so likely to insure real and lasting 
results, as the publication of a series of handy and practical text books, in 
such convenient form and at so low a price as to really ** fit the pocket " of 
every citizen. As editor of Good Roads magazine he has received thous- 
ands of requests for just the sort of information which it is the purpose of 
this new series to supply. 

In brief, it is the intent of the publisher to issue a 

Popular Series, 'N Popular Form, Y Popular Price 

Address, 

1^ ISAAC B. POTTER, 

POTTER BV3lU>tt«i, ^^>N XQ.V3^. 



First Number issued July 1st, 1894. 

AMONG THE NUMBERS I55UED IN DUE COURSE WILL BE 

THE FOLLOWING: 

•* COUNTRY ROADS " (ready July Ist), showing the need of better country roads; the 
losses cansed to merchant, manufacturer and farmer by bad country roads ; what a team 
can haul on a good road ; how earth roads may be Improved ; drainage ; side ditches and 
under drains ; road machines ; cross drains and culverts ; short span bridges ; cost of 
labor ; cost of tools and materials ; valuable hints— rolling and rollers ; the value of rollmg, 
what it costs and how it is done; appearance of the roadway; shadid trees and side 
paths, etc., etc. Fully Illustrated. 

** MACADAM ROADS.*' Wliat a macadam road is ; old and new methods ; easy to make 
and easy to maintain ; simple rules for construction ; rolling the foundation ; why roiling 
is necessary ; breaking the stone ; cost of a stone breaker and what it will do ; what stone 
to use ; trap, limestone, tlint and other varieties ; field stone and river stone, how to use in 
macadam roads ; spreading the stone, rolling, filling and sprinkling ; repairs and mainte- 
nance ; how to keep a macadam road in best repair at lowest cost ; conclusion. Fully 
Illustrated. 

*< STBBBT PAYEMENTS." Why streets should be paved ; the wear of street pavements ; 
stone pavements, their defects; *' noisy" pavements and "silent" pavements; what 
pavement is best for public healtli ; what pavement is best for horses and vehiclen ; dura- 
bility of pavements ; asphalt pavements ; wood pavements ; brick pavements ; composite 
pavements; method of laying and repairing; specifications and cost. Fully Illustrated. 

" HIOHWAT BRIDGES.** A plain treatise in every-day language, describing in detail 
the best practical methods of making highway bridges, including both foundations and 
snperstractures. This number is contributed by John N. Ostrom, C. K., an able and prac'\ 
tlcal bridge engineer of long experience, and will be one of the mo.st interesting and com' 
prehenslve books on bridge building ever prepared for the use of both engineers and 
laymen. Fully Illustrated. 

*• RACE TRACKS.** (Double number.) By Howard E. Raymond, Chairman of the Racing 
Board of the L. A. W., and Isaac B. Potter, Chairman of Road Improvement Committee, 
L. A. W. Cycling tracks in Enrope and America ; plans of tlie celebr.it cd tracks in both 
countries; "fast " tmcksand "slow '* ti-acks; what length of track is best ; curves and 
straights ; drainage ; foundations ; banking at curves ; cement tracks ; wooden tracks ; 
earth tracks ; how tracks should be laid out and measured ; curbs and rails ; grand stands 
and judges' stands ; announcing bulletins ; arrangements fur timing and scoring ; how to 
keep a track in order; scraping, rolling and sweeping: management of "events"; 
arrangements of heats ; enforcement of rules ; hints to Judges and riders, etc., etc. This 
niunber will be a moat exhaustive treatise on the general subject of cycling tracks and 
racing and will supply a complete book of reference to cycle clubs and riders who feel an 
interest In the subject. Fully Illutitrated. 

Other Numbers will be announced in due season 

Address, 

ISAAC B. POTTER, 

POTTER «Vi\VXA\*Si, 'SSiS^ ^^:^ 



I o Cents a Codv. 



SO Cents a Year. 




Cusnulteed olrouWtlon Uuly, 1SB41, 20,000 Copies. 
AOWra WANTIB IN IVWV LAROB TOWM. 

ejlAO B. POTTBR, Pottet Butt4M«, H«« Yotk. 



Tut, Tut, Tut! 

We are eternally forgetting things — forever 
neglecting. 

Don't forget to show this little book to 

your friend, your neighbor, your chance 

acquaintance, and say a kind word for it. 

Don't forget that copies will be supplied in 

quantities for gratuitous distribution at 

low rates — almost nominal. 

Single Subscriptions, 50 Cents Per Yean 
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To send a fifty -cen^iece or two quftrters* take a piece of card- 
board about the size m this slip of paper^-a piece of old band box or 
envelope box will do. Lay or paste this slip of paper on the cardboard 
and with the point of la knife blade carefully cut circular holes in the 
card on the lines of th^e circles shown 01/ this slip. The large hole 
will contain a|ilty«c^t p(ece. Each smaller ho}e-^¥iltcontain a quarter. 
Place coin&4n the cimdariii^les to m;il^ th/er^ountyl>u wish to send. 
Paste a pece of thin p^er ov^T^ach sidp to keep the coins in place. 
Wrap in /a letter or piece of paper and dnclose In your envelope for 
mailing. I You can, of course, send small coins in the sanie way. 

A gooiPway to avoid stfiding silver is to enciode a one dollar^ll and have tte 
Library sent feiv ^yearj p^me friend or road officer HI>icourneig|»TOrhood. Doo't atad 
checks for small amounts on distant banks, or stamps of larger denomlnatloo thao two 
cents. Send me the name of all the contractors, road officars and dvU englQpiiii Is 
your neighborhood. 

Single Copies, 10 Cents Eacli. 

Address, 

ISAAC B. POTTER, 

POTTER BUILDING , ^^<c?« H'5J«E-^aW^ 



What the Papers say 



OF 



Potter's Good Roads Library 



** The advance sheets of this little book reveal a style as crisp and breezy as 
it is logical and convincing. Mr. Potter strikes at the root of the question in a 
masterly way. * * The book is illustrated from original photographs which 
are a sermon in themselves. Like the text, they are breezy and effective." — 
The Brooklyn Eagle, 

" Full of practical arguments * * and practical information ; well written 
and profusely illustrated, and in view ot the steady growth of the movement in 
favor of good roads, it should have, and probably will have, a large sale." — The 
Engineering News. 

** An illustrated publication that will be valuable to all persons whom the care 
of highways interests." — New York Times. 

'* Isaac B. Potter, of New York, is doing pioneer work in the way of educating 
us in the construction of good roads . He is publishing, at great expense to him- 
self, a series of pamphlets on Good Roads; books that can be bought at lo 
cents per copy or 50 cents per year, one being issued every other month. These 
books are of inestimable value and very interesting.^ It is not putting it too 
strong to say that the officials of every township, village, town, city and county 
should have a complete set of them. Finely illustrated and written in a manner 
that can be understood and appreciated by every one who knows how to read, 
these books treat of a subject vital to all civilized communities.. Good roads 
mean good business for farmer, stock raiser, merchant and manufacturer. The 
Trade Journal advises every one who reads this notice to send to Isaac B. Pot- 
ter, Potter Building, New York City, for a copy of the first number. It will need 
no urging to send for the second." — Indianapolis Trade Journal. 



t. 

** Send ten cents to Isaac B. Potter, Potter Building, New York, and our word 

for it, you will get a dollar's worth of information, and cheap at that." — 
Colman's Rural World. 

It Potter's Good Roads Library is a bi-monthly, published in the interest of 
^ood country roads, and promises to be a valuable aid to all who are interested 
j'n Tnaking: the highways of this country equal, if not superior to those of 
Star-epe. "—jr^^/ Af^a^M Gazette, 

^o^co^^^°^ -azwcZi to interest OUT readers in t\iese Va\\xeeLV^x^'^^'^^«^'^^Q^^^^ "^"^^ 
^^^aj^'^^ ^''^ ^^ i>ri^i2t and full of good tilings as ^Country Roads :^^—TK 



** The first number of Potter's Good Roads Librarv is out. * Country Roads^ 
is the theme. It is well and intelligently handled. The main subject is pre- 
ceded by an essay on *Road Philosophy ' — a logical, forceful, pungent argument 
for road improvement, written in Potter's very happiest vein. The Library 
looks all over a winner. It represents the very sort of literature which, years 
ago, The Wheel urged upon the L. A. W., and which is handiest to preserve 
and be referred to." — The Wheel. 



" Packed full of information on the subject of good roads.* * We wish Brother 
Potter every success in his new venture." — Ameshury Daily News. 



** We must admit, whether we would or not, that Mr. Potter's way bears the 
stamp of good common sense and practicality. He has grasped the idea of 
what is needed by practical road men, and has provided, or is providing, an 
advance copy of the first number of the Potter's Good Roads Library, as he 
has called his new series of publications, is to hand. It is devoted to * Country 
Roads,* and is divided into five chapters on * Road Philosophy,' ' Road 
Drainage,' * Improving the Surface,' ' Cross Drains and Culverts,' and 
' Bridges.' The pamphlet is freely illustrated and gives practical information, 
in the form that practical men want it. It contains a number of tables, giving 
cost of materials and construction, strains, carrying capacity of drains, etc., 
etc., all of which will prove particularly valuable to road builders, inspectors, 
and all interested in road construction and maintenance. Each number of the 
Library is complete in itself, and treats of a separate and distinct subject. * * 
Let us hope Potter will continue his good good roads work." — The Bearings. 



** The quantity of matter crowded into its sixty-four pages is remarkable, and 
fully proves the author's statement that he has tried to place in it more 
practical information than can be found in any bound volume sold in the 
scientific book stores at twenty times the price." * ♦ — The Referee. 



" We find it an exceedingly interesting and useful little book. The informa- 
tion contamed in it has been laboriously and faithfully gathered together by 
Mr. Isaac B. Potter, who for so long and so worthily, edited the L. A. W. 
magazine, Good Roads. Mr. Potter has laid out a great work for himself, and 
we wish him a most unqualified success in his great educational movement. 
He will issue bi-monthly these valuable little books, and tRe subscription price 
IS only fifty cents a ^year. They will contain, judging from the contents of the 
initial number, a vast amount of information, valuable to the public official as 
well as to the private citizen and tax-payer, and it is the design of Mr. Potter to 
supply them wholesale, so that all those who are interested in the good roads 
movement, can buy them at low figures for gratuitous distribution. Each issue 
'is well illustrated, and each covers a sepataX.^ ?a3^^^^X. va. Niafc '^^^jksx'siv "^"^^ ^:f^ 
road improvement it is the duty ot good e\W7.feTi.s ^n^x-^^^v^^*^ Sicsxcix^^'^f^'^^'^ 

country to assist Mr. Potter in his pTa\se>NOTt\i^ N'lCk^'^.^^^ ^^ vsa.v^'s^^-ossKx 

our streets and highways. ''^American A thlete. 



not show half the speed and energy m 
jumping that other men will show in jumping 
at a chance to get something for nothing. To 
both these classes <and Ihey pretty nearly com- 
prise the whole reading population) we present this chance for a harmless, 
wholesome and prodtable jimip. There isn't another like it on earth. 



Read it. 
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Our Book Department. 

Amy book named In the following list will be sent post'psUd on receipt of price, 
I cannot be reaponsBtle for books lost in the mails. Books will be r&[istered at the 
request of any purchaser sending a registration fee of ten cents in addition to price 
ofbook. 



HIGHWAY CONSTRUCTION. By 

Austin T. Bjme, 0. E. A handsomely boaud 
- volome in cloth and gilt; 686 pages; fully 
illostrated and supplied with copious index 
and table of contenta This work is one of 
the lai^est and most comprehensive treatises 
on the ge leral subject of pavements and road 
construction. It covers the entire field of 
construction work and should have a place in 
the library of every person interested in the 
Improvement of roads and streets. 249 
illustrations. Price $5. 

BOADS, STREETS AND PAYE- 
MENTS. By General Q. A. Gillraore (eighth 
edition). A practical treatise on construction. 
70 illustrations; 12mo. 258 pages. Tliis little 
book has been long regarded as a standard 
work and will always hold its place among 
the practical books of the American road- 
maker. It contains chapters on location and 
drainage of country roads: earth work, drain- 
age and transverse form of roadways; road 
coverings; maintenance and repairs of roads; 
streets and street pavements; sidewalks and 
foot paths; tramways and street railroads. 
Price $2. 

THE MAINTENANCE OF MAC- 
ADAmiZED ROADS. By Thomas Cod- 
rington, Mem. Inst. G. E., F. G. S., formerly 
general superintendent of county roads for 
South Wales. New edition, 8vo. cloth. The 
extended experience of Mr. Oodrington In 
the making and repairing of macadam roads 
and his admirable presentation of practical 
rules and suggestions have made him a 

* recognized authority on ttie subject of which 
this book treats. Tlie new edition contains 
many valuable pages not included in the 
original, and It may now be regardedas well- 
nign complete. The separate chapters treat 
of reconstruction of roads, road materlaLs, 

. composition of road coating, draft, wheels 
and weight on them, wear, measure of traffic 
and wear, consumption of materials, spread- 
ing of road materials, sweeping and scraping, 
drainage, watering, repairs beyond ordinary 
maintenance, manual labor, proportion of 
expenditure on materials and on labor, cost 
of road maintenance, road surveyor's duties, 
repairs by contract, road management. 
Price $8. 

THE MUNICIPAIi AND SANITARY 
ENGINEER'S HANDBOOK. By U. 

Percy Boulnois, Mem. Inst. 0. E., City Engi- 
neer of Liverpool. A splendil demy, 8vo. 
volume. In cloth and gilt, second edition 
revised and enlarged. Numerous Illustra- 
tions. A work which should be in the* 
library of every town and city engineer. It 



treats in a most comprehensive way of every 
subject which is likely to engage the attention 
of a municipal engineer. Its table of con- 
tents includes the following subjects: the 
town surveyor, the appointment of surveyor, 
the surveyor's duties, traffic, macadamized 
roadways, road metal and breaking, road 
rolling, pitched pavements, wood paving, 
compressed asphalt roadways, foot paths, 
curbing and channeling, lighting streets, 
street naming and numbering, breaking up 
streets, Obstructions in street Improvemen of 
private streets, new streets and buildings, 
scavenging, sewerage, sewage disposal, 
sewer ventilation, public conveniences, 
artisans' and laborers' dwellings, defects in 
dwelling houses, etc., house drainage, public 
pleasure grounds and street trees, public 
abattoirs, markets, cemeteries, mortuaries, 
borrowing under the local government board, 
contracts. Price $6. 

A MOTE FOR BETTER ROADS. A 

series of prize essays awarded through the 
University of Pennsylvania by a committee 
of citizens of Philadelphia, together with a 
synopsis of other contributions and a review 
by Secretary Lewis M. Hanpt. A. M., C. E., 
an 8vo. volume handsomely bound in cloth, 
319 pages. The essays contained In this book 
are evidently the result of much care and 
extended study, and several of tbem are 
written by practical and experienced engi- 
neers. There is scarcely a subject relating to 
tbe general field of roadmaking to which ibla 
book does not refer at some length, and It 
alms to in<«truct its readers how to determine 
the best form of road for each particular 
locality and how to construct roads at a 
minimum of cost and in the most substantial 
way. Price $2. 

ROAD CONSTRUCTION AND 
MAINTENANCE. A series of prize 
essays reprinted from the Ihigineering 
Becord. An excellent little volume, treating 
of the practical side of roadmaking and 
maintenance; 109 pages, Illustrated. Price 
paper, 60 cents; cloth, $1. 

BRICK FOR STREET PAYEMENT. 

By M. D. Burke, C. E. An account of tests 
made of bricks and paving blocks, with a 
brief discussion of street pavements and the 
method of constructmg them. A practical 
treatise iu 8vo. pamphlet form. 86 pages, with 
valuable tables. The general subject is 
treated under twenty-one different headings 
and contains much practical Information on 
the subject of brick pavements. Price 60 
cents. 
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COUNTRY ROADS.* 



hand book of rules and rea^ns; showing why 1 

country roads should be made better and how 

to make them so. 



ROAD PHILOSOPHY. 

HWAvs are what we make 
them. In this country 
they are a creation of the 
disreputable trinity of 
bungle, blunder and 
botch, and like the com- 
mon roads of other 
nations they bear the 
imprint of their makers' 
skill. A country road, 
like every other piece of human work, 
is bad. or tolerable, or fair, or good, or 
cellent, or splendid, just in proportion 
to the amount of sense and ingenuity 
that has been put into its construction. 
Every well done job is a testimonial of 
its maker'sintellect; every good law is a 
t to the intelligence of a nation. 
In my judgment the reason why our country roads are bad is 
because they haven't had a sufficient place in the public mind. 
They are slovenly imitations of a bad model; chums to custom 
and strangers to sense. They have cost us thousands of millions 
of dollars, but not an hour of thought; and while our brains have 
been gathering wool in distant pastures our money has turned into 
mud. And I believe that every citizen of this country who owns 
awagonshouldpaint inconspicuouBletters, oneachendof it, these 
words: " He that hath brains to think, lethim think." And then, 
i£ he is brave enough to tackle a single full-grown thought on the 
subject of country roads, and brainy enough to entertain it for 
sixty mortal minutes, he will perhaps know what hia horse knew 
years ago. He will know that the country road is an expensive, 
inferior and sometimes useless and cruel affair ; expensive to the 
farmer and cruet to every beast he employs. And let me say that 
I have never had the heart to blame a kicking horse. It is the 
only way he has of stating his opinion — his one solitary method 

•Copyright, iS9i,byls**c B. Pottek. 




of filing an objection. When he kicks too much I always think of 
the other horses that don't kick enough; and I have seen it done 
under perfectly justifiable conditions— under circumstances of 
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cruel provocation that would excuse manslaughter and justify an 
earthquake; and though the air was filled with splinters and 
profanity, I have had the happy satisfaction of seeing a dumb and 
jjatient brute deliver an eloquent and emphatic argument in behalf 
of down-trodden labor. The only beast that was ever known to 
talk is said to have called Mr. Balaam's attention to the bad going. 
If all the sixteen millions of farm horses in this country^ — all the 
faithful Ijeasts that have become galled and jaundiced and wind- 
broken and spavined and foundered and mangy in our service- 
should make up their minds to balk and shy at every mud hole, 
and, for every blow, to stand in their tracks and kick holes in Um 
firmament, the question of better roads would be forever settled. 
" People are sooner reclaimed by the side-wmd of a surprise than 
by downright admonition." 

And sol say to every roadmaker, ''He that hath brains to 
think, let him think." It is good for him— as good for himself as 
for the road; — good, healthful, creditable and profitable exercise. 
When a man begins to run short of ideas, the brain is the magi- 
cian that fills the storehouse of his reason and lights his lamp of 
knowledge, and when his brain fails, the light of his manhood goes i 
oat and he becomes the companion of the insane — entombed with 1 
^tiie animate dead. It pays to ttvint. TheTe's money in it J 



Thought is the sire of all snccess and the more a man thicks the 
more of a man he is. Men rarely get rich and never great by 
accident. 

And I also believe that no self -governed people can have a 
truly saccessful government by accident or chance ; that no nation 
can reach its best development without doing even justice to 
every citizen; without dealing public favors to the merchant and 
to the farmer in the same measure. Thousands of millions of 
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public money have been spent to build bridges and dredge 
channels and open harbors and erect wharves, to subsidize 
shipbuilders and to boost the building of railroads, and all these 
have enriched the merchant and the manufacturer, and the rail; 
road proprietor, and have made town and city hfe comfortable 
and convenient. Most of this money has been spent in a sensible 
way. It has paid for systematic, well-done, permanent work; 
work planned \a the brain, wrought by skill and finished by rule 
and reason, and it has paid cost and profit to its makers, over 
and over again. 

At the border line of every city and every town these improve- 
ments have stopped. The boundary of every farm has been a 
forbidden threshold. We have known little and thought less 
abont the making of our wagon roads and our chain of public 
improvements is one link short. The millions that wo spend 
each year for the improvement of the country roads is not used 
'vantage. It is spent by a s^steia tha.t. wvia.Tij4i«t \a!t*«. 
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wastes money and brings no' per' . 
farm and market is costly and - ' 
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And now in the matter of making and mending these country 
roads, perhaps there's a thing or two that we have been doing the 
wrong way. And if that is so, let us be honest about it; let us be 
manly enough to admit it. A mistake is nothing to be ashamed 
of. The world is full of errors and blunders; theyarefashionable; 
and a man who is broad enough and honest enough to admit that 
he has made a mistake will feel himself grow and swell in brain 
and body when he makes the confession. He will know that he 
has pushed a little of the fog out of his intellect and cleared the 
^Jioriion of his knowledge, and on the bright page of his conscience 
^k (fill give himself credit for being a wiser, manlier man to-day 
Wkn be was yesterday. 



It has been tried now and then by some heroic, soul in every 
class of society, except office holders and political bosses, and every 
experiment has proved the rule. The world will always forgive 
the man who makes an honest mistake and will do homage to the 
brave fellow who admits it. 

And let us admit, in the first place, that we have never had real 
^od going. Let us admit that these country roads are about as 
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6 COUNTRY ROADS. 

bad as roads can possibly be ; that they are frost laden and wet 
and soft and soggy in Spnng and Fall, dry and dusty in Summer, 
and rough the year round. These roads are. all out doors, all in 
plain sight ; everybody knows they are bad ; let us be honest and 
confess the fact. 

Let us admit that these bad roads keep us away from town and 
from each other; that we can't get to market when prices are 
good ; that we are hauling scant loads, racking our wagons, killing 
our horses and rasping our .tempers; that they keep our wives 
shut up like cattle in a pen ; that they increase our solitude, keep 
* our children from school and send our young men to the cities 
with a solemn oath upon their lips that they will never till the 
soil. And let us admit that these miserable streaks of rooted soil 
interfere with our liberties — with our citizenship ; that a general 
downpour for three or four days before election will make a mud 
blockade all over this great country and rob a hundred thousand 
intelligent farmers of their votes ; that many a state government 
has been changed by a change in the weather, and that many a 
public ofl&cer whom the people did not want has been lifted into 
place by a lingering equinox. All this we know ; let us admit it. 

The homes of our farmers are too far apart. They have 
lonely habitations and lonesome families. Something is wrong. 
They lack the means of being sociable ; libraries, companionship, 
chances for improvement, opportunities to travel, to swap ideas, to 
do business and to increase it. 

Eveiybody except the farmer measures distance by time and 
cost. The man who lives in the city rides ten miles from home 
to business in thirty minutes, at the cost of half a dime. A 
hundred years have changed that city from a howling wilderness 
to a howling metropolis. It began with a one-story house and a 
by-path. Then there was a two-story house and a dirt road; 
then brick houses and sidewalks, and then more people and more ' 
houses. The dirt road gave way to the cobblestone pavement, 
and the cobblestones to granite blocks, and in many cases the 
blocks to asphalt. The people traveled at first on foot, then in 
stages and omnibuses, tnen in horse cars and now in electric, 
cable and elevated railroads. Their heads and hands have worked 
together. They have thought. From year to year the cities have 
demanded swifter means of travel and transportation, better and 
quicker and surer methods of doing business. It is all a matter 
of speed, convenience, facility ; all these mean the same thing — 
economy. 

Just across the street there is a new building about to be put 

up. The fifty-foot lot has just been bought from the trustees of a 

dead man's estate at $4,000 a front foot The location is good, 

easily reached, surrounded by improvements, enriched by the 

i products of thoughtfxil labor, a splendid. p\a.efe \.o do bvismess. 
^fear vp the pavements on that street atidVSia\.\o\.^o\3\d\>fe^w:'0^ 
1,000 Jess; take away the surface cars and e\eva.\.ed Toad's. ax\^ 




off goes $20,ooo ; remove the telegraph and telephon 
and the price goes down $20,000 more; and now if we wipe out 
the rest of the town and leave that new building standing alone 
by itself, connected with a distant town by a mud road, we 
couldn't rent it at $100 a. year as a storage house for soap fat. 
That lot is stony and barren, without fertilityand without natural 
value. A thousand acres of such soil would not sustain a colony 
ot fleas. Its splendid value is purely the creation of brainwork and 
handiwork; entirely the result of human improvement; largely 
the result of quick means of communication — of good going. 
Neglect is a great destroyer. Corner lots in ancient Babylon can 
be had for a song. 

Of course, everybody will not understand this. "There are 
some men," says Borke, "formed with feelings so blunt that they 
can hardly be said to be awake during the whole course ot their 
lives." But if the reader that has brains to think, will think, he ' 
will see that there is some philosophy ill the argument for better 
roads, just as there is good sense in urging every improvement 
that brings closer together every two men who have business with 
each other. 

Every thought begins with a fact. There must be something 
to think about. There are things to think about—facts to con- 
sider — in the road question. How do these facts affect the public? 
— the public business? — the prosperity of the nation? 

Last year our railroads carried a thousand million tons of freight.* 



Every year the 




Every pound of this freight it 
carted and carried over our 
roads and streets before it 
gets to the railroad. Mill- 



consumed b^ the local 
buyer. Hereisthefarmer's 
end of it; Hay, fifty-lour 
million tons. Think of it! 
Look at the picture on page 
3, and think of hauling 
fifty-four million loads ol 
hay to market on roads like 
that. Ninety million tons 
of cereals ; six million tons 
of potatoes; two million 
tons of cotton ; total, one 
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hundred and fifty-two million tons, not counting the mud on the 
wagon wheels. The road and the wagon are the twin hand- 
maidens of agriculture that attend the farmer on every journey to 
market, and ihey are forever at odds with each other. If the man 
who sold the farmer that wagon had tried to sell him that road, 
homicide would have become a virtue. 

One hundred and fiftv-two million tons of produce. Five hun- 
dred million dollars paid for farm implements and machinery to 
harvest it. Twelve hundred millions invested in farm horses 
and mules to drag it to market. Think of it ! Think of being 
director in a corporation with that amount of business on hand, 
with countless millions of paid-up capital invested, and think of 
doing business in a mortar bed. 

Think of waiting for the mud to "dry up." Sixteen million 
horses and mules idle in the stable. Four million dollars a day 
for horse feed; twenty-eight millions a week. Think of the 
loss of time and labor ; the dwarfed and shrunken values of our 
farms; of the slack supply and good prices when the roads are 
impassable ; think of the procession of farmers that rush to town 
and glut the market in the first days of dry weather, and think of 
the paltry prices they get when everybody is trying to sell to an 
overstocked merchant. From the standpoint of profit, in dry 
weather and wet, the badly kept dirt road is much the same. 
There is little difference between selling a full load at half price 
and half a load at full price. 

Another thing — every improvement is a herald 'of prosperity; 
every good country road increases the value of every farm that 
fronts it. Raise the value of real estate on American farms five 
per cent, and you add six hundred and fifty millions to our rural 
wealth. Put a like increase on the value of farm products, live 
stock and farm machinery and you gain three hundred and fifty 
millions more. Decrease the cost of hauling one year's crop of 
hay, cereals, potatoes, tobacco and cotton, by only ten cents per 
ton, and you save fifteen million of dollars. These are not all 
the items. They will suffice. 

Many of us do not know that bad roads are responsible for so 
many of our woes, because we have not thought. Some of our 
farmers are patient and many of them are contented with these 
roads because they do not know the value of a good one. A good 
road is a splendid investment. There never was a good road 
made in any civilized country on earth that didn't pay a hundred 
per cent, a year on its cost. It raises the value of every acre; 
invites us to market when prices are good and takes us out of the 
clutches of the commission pirates who sell our goods behind our 
backs at their own figures, keep their own accounts and pay us a 
pittance for oar toil and trouble. A good road shortens distance, 
saves time, wagons, horse flesh, "harnesses, \T\ct^a.^^s> \.\v^\o^C)l ^\i^ 
lessens the burden and makes it possWAe to \ia.\i\ \.\\o \.oT\'eH \.<5k 
market with the same power that now leaves oxv^toTi.^XAxOi^m'Oa^ 



mire. It brings us closer together, drives out gloom, make* 
neighbors of hermits, discounts every farm mortgage and brings 
joy and contentment to every community. Im^meaman, knee 
deep in the mud, trying to look cheerful ! 

Every one of us ought to be glad to know these things and 
proud of the privilege we have torightevery wrong that confronts 










us. 1 am in favor of free government because it puts a premium 
on thought; because it invites all the people to have ideas; 
because it summons its best men to its councils; because it pars 
tribute to philosophy and rewards invention; because it has sub- 
stituted intellectual for physical power; because it has made it 
popular for people to have big heads and small feet. Nowadays, 
when a man runs for ofGce, his party prints ten thousand portraits 
of its candidate, just to show the people what a bright and braioy 
fellow he seems to be. Fancy a candiJate for congress being 
advertised by a lithograph of his legs and boots! 

Every citizen ought to conXribute tKa TctiXa cS-^KO.'!:a''J^ "Csss. -»bki.- 
agement of the public loads. It is ftie. Tma^S. '^ijaA2si% 



qiies 



a that caa claim his atteii.tw'Ci- "^^^ \ariffi--^-OT.T^ei 



to it And I will tell you why he should think of it. Every man 
who lives in a free republic, every man whose rights are fortitied 
by the ballot and whose country has made a compact for his 
eternal protection; every man whose home is guarded by the 
Strong arm of his neighbor, has a double reason to think— a two- 
fold chance to add to the splendor of his manhood and to the prog- 
ress of bis state. He owes something to his country as well as 




off till drainage i! 



to his family, and if he is a good father and a kind husband there 
is abundant reason why he should rear a family of patriots and 
why he should try to make his country the best and grandest in 
the world. When be has thought out and wrought out the best 
wayof doing a thing, when ha has been diligent and swccesstul 
in his business, he can afford to contribute a little of his skill and 
knowledge to the guidance of public affairs. Thinking always 
forourseWes is stingy, miserly business. To every oae of us has 
been given the double power of sovereign a^^id suh^ect and with it 

mtioable responsibility that, like a t-BO-eisei ^--Noti. cm\=,\«i'Oq. 

ptys. The business of a republic is the ■business oteiev^ ■■\i;\ieT,. 
o cannot afford to starve the watch dog that Uee^ftie ftvve'ia.'CLi 
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the tyrant from our threshold, and every man ought to give his 
best thought to the government that insures him the right to think 
and to forever speak his thoughts. And we cannot aftord to 
whisper a syllable of disrespect against the humblest borough in 
the land until we have tried our level best to make it truly 
respectable. 

For thousands of years the journey of progress was slow and 
sad. Some people wonder that mankind is not more thoughtful. 
To me It is almost a marvel 
thatmenthinkatalL They 
haven't been long in the 
business. They haven't 
had a respectable chance. 
For centuries thought was 
chained in the dungeon of 
the bram. Ignorance was 
a despot before whom all 
the world was hushed in 
fear. The fangs of force 
were held above every 
honest heart, and every 
ambition was clutched and 
strangled at its birth. 
Reason was in esile. The 
moral, civil and religious 
codes were one— made and 
mapped in bigotry and laid 
in the lap of every infant; 
a heritage of hide-bound 
superstitions and absurdities. Most of the arguing was done by 
thumb-screws and firebrands, and all the thinking was done at 
headquarters. 

AH public improvements were made by order of a king or a 

friest or a cooquering general. And I want to be perfectly fair, 
want to admit that some of these improvements were very 
?;ood ; some of them were superb. When one of these gentlemen 
Qund himself in the midst of an idle spell ho sometimes began 
the creditable task of improving his kingdom. It kept the people 
busy, stopped the breeding of mischief and cured calamity. That 
the improvement was needed was a fact which the poor subject 
had neither the intelligence to foresee nor the right to decide. 
There was no congress to consider, no legislature to determine, 
no committees to confer, no particular form to follow. The king 
had no one to convince but himself; it was his divine right to 
have what he wished at other people's expense. 

And so, between raiding their neighbors and raw-levying at 
home, these aristocratic swashbucklers sometimea ty"i.\L"!.<«^'issa5ii&. 
castles and stately cathedta\s a,iii Yoa&a 'i.'iia.\.'giBi.fc.«o.*&. ^^'^^t* 
iand; roads over which their arm\ea ■m.Mc\iB:&. ^x-i ^ti&.'i.'a^^sia 
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dreds of miles : magnificent roads that made neighbors of all the 
people, and that stpnd to-day as mute monuments of barbaric 
sense. And even the people who claimed no earthly right to 
know anything, knew that the world had become better and 
brighter; they knew tbat these lords of misrule had wandered 
into the path of progress, and all the horses and all the mules 

e allowed to think,— just a little, and 
The rulers found it good poliLy to 
appro\ewhattheycouldnolonger 
preven t — and so they commended 
thehabit of thinking — justelittle. 
And from thinking and talking 
about it people began to improve. 
They began to erow and to ex. 
pand and to learn from one 
another — and about some things 
they changed their minds. They 
questioned the divine right of 
liLugs and pruned the royal pre- 
rogatives. They discovered that 
all new born babes were pretty 
much alike and that all the 
mortal dead were dust; they 
1 M \ sf.- found that every man had seven 

k^r^^^i^iS.-^ holes in his head and that all 

'■^^^-r these were made to use; they 

coined a new word and put it in 
the mouth of progress and called it " Liberty," and one day a few 
■ brave and splendid men met together and subscribed their names 
to the solemn declaration that all men are created equal. They 
tried the experiment of self-government. All this was wrought 
in the brain. Like every other improvement, it was the child 
of thought. He that hath brains to think, let him think. 

I am iu favor of working out the problems of human happiness . 

and prosperity just as we have solved the question of human 

• right. We are the sole proprietors of our own country and of 

ourselves, and this republic can be no better than we make it. 

The most powerful and most expensive form of tyranny is the 

tyranny of' custom. "Men do more things from custom than 

from reason." If we are taxing ourselves and dwarfing our 

growth by a senseless custom, let us be rid of it. Let us 

remember that all riches come from the ground ; that the food we 

eat and the clothes we wear are the products of the soil; that 

agriculture is the great source of wealth; and that no nation ever 

became ^real whose farmers were not great. And, remembering 

fc J^ess tilings, let us, as sensible, t.\iQu^tiU\i.\ -men. a.Tvi -wiman., 

F z?'^^*'' our energies to the work ot bringi-n^ttve cvt-j aiift.^.'lie cniiv- 

r"'y a little closer together; to the Tev\si,tig oi i."nB?.a "oa-ft. \a.'«a 




that were copied a hundred years ago from the moth-eaten and 

now discarded statutes of the old world. Let us hear no more 

of the decline of agriculture;* let us do 

i'ustice to all men and to all classes, and 
et it never be said that that man was an 
r"~~--L,M American farmer who left, as his last 
. I — __ f— ■ will, a sealed document containing the 
I nr ^ 4 [- . impressive words: "lowemuch; 
-~-];| I I J have nothing; I give the rest 
o the poor." 




tiea^'^in lllinoSh^a in'°Ohio,^a5 in Indiana 
rk. and Ina similar way Ulchigan, Wisconsin, Mini 
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E first necessity of every good road is 

drainage. Dirty water and watery dirt 

make bad going, and mud is the greatest 

obstacle to th^ travel and traffic of the 

farmer. Mud is a mixture of dirt and 

■-^^ water. The dirt ia always to be found in the 

'^-' roadway; and the water, which comes in 

rain and snow and frost, softens it; horses and wagons and narrow 

wheel tires knead it and mix it , and it soon gets into so bad a 

condition that a fairly loaded wagon cannot be hauled through it. 

We cannot prevent the coming of this water, and it only 

remains for us to get rid of it, which can be speedily done 

if we go about it in the right way. Very few people know 

how great an amount of water falls upon a country road, and 

it may surprise some of us to be told that on each mile of an 

ordinary country highway within the United Slates (three 

rods wide), there falls each year an average of twentv-seven 

thousand tons o£ water. Water is a heavy, limpid fluid, iard to 

confine and easy to let loose. It is always seekmg for a 'chance 

to run down hill ; always trying to find its lowest level. In the 

ordmary country dirt road the water seems to stick and stay as 

if there was no other place for it; and this is only because we have 

aevergivenit a fair oppoilunily to T\m out of the dirt and find 

1^ its level ia other places. We cannot ma.^^ a.^aii ToaA <3-3.\.tA 

|. soft mad, and no amount of labor and macbiioeT-j- ^s\\\. itv^* r. 

Sood dirt road that vrill s/a_y ^ood unless &oi»e?\B - ->- -^ 
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get rid of the surplus water. To state it briefly, every country 



road should have side ditches- 
way, wherever possible. 
Side Ditches. — Side ditches 



-one on each side of the road- 



are 




Figure i. 

Showing projjer form of ditch to be 
dugr along the side of the country road. 
The sides are broad and flaring and have 
slopes of *'i}4 toi;'' that is, the slope 
extends outward a horizontal distance 
oi 1% feet for each one foot of vertical 
rise. 



necessary because the thous- 
ands of tons of water whick 
fall upon every mile of 
country road each year in 
the form of rain or snow 
should be carried away to 
some neighboring creek or 
other water channel as fast 
as the rain falls and the 
snow melts, so as to pre- 
vent its forming deep mfid 
and destroying the surface 
of the road. When the 
ground is frozen and a 
heavy rain or sudden thaw 






occurs, the side ditch is the 
only means of getting rid of the surplus water, for, no matter how 
sandy or porous the soil may be, when filled with frost it is. 
practically water tight, and 
the water which falls or 
forms on the surface, must 
either remain there or be 
carried away by surface 
ditches at the sides of the 
road. 

A side ditch should have 
a gradually falling and even 
grade at the bottom, and 
broad, flaring sides. Look 
at Fig. I. It shows you the 
form which a side ditch 
should have. Its banks will 
not cave in. It can be 
easily cleared of snow, 
weeds and rubbish; the 
water will run into it easily 
from each side and it is not 
dangerous to wagons and 
foot travelers. It is, there- 
fore, a much better ditch 
than the one shown in Fig. 2, 
which represents the kind of Showing form of side ditch frequenUy 
^i*. V, '-^ "'•'' *-"^ ^ixivx vji. gggjj along country roads. The sides of 

aitcn very often dug along the ditch are too steep and quickly »' cave 
the country roadside. ^tv" at ^l^^^ «kxv^ ^^^'fcs,^icc<yak'^^al^^xxb5dC^x!L^ 

make the ditch shown m ttav^V^et^. 




Figure 2. 
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Fig. I, and to make it with even, flaring sides, so as to produce 
a workmanlike job, we had better use a rough gauge hke that 
shown in Fig. 3. 

This gauge is made to fit the proper cross section of a good 

snrface ditch, and by *' fitting " it in the ditch as we go along, the 

shape of the ditch will be kept uniform and correct. The 

gauge can be made of any convenient strips of wood and 

the dimensions are described in the text below the figure. 

Location of Side Ditclies. — If possible the side ditch 
should be about three feet from the edge of the traveled 
roadway, and there should generally be a side ditch on 
each side. • If the traveled roadway is fourteen feet wide, 
there will then be twenty feet of clear space between the 
ditches ; if the traveled roadway is sixteen feet wide, there 
will be twenty-two feet of clear space. Now and then we 
shall find a place where the roadway is too narrow for 
these figures, and in such cases we may have to get along 
with a single ditch and a narrow roadway. The best rule 

is the rule of common sense. 

Sometimes side ditches are entirely 
omitted and the shallow gutters at the 
sides of the wagonway are depended 
upon to carry off the surface water. 
This form of construction is shown in 
Fig. 5. These gutters sometimes serve 
a good purpose, especially when made 
in regular shape and with good grade 
(as can be done with a good road ma- 
chine), but they are likely to be clogged 
and destroyed by passing wagons, and 
for this reason alone it is better to make 
one or more separate side ditches when 
possible. When the highway space is 
too narrow to admit of the use of a side 
ditch, and in fact, in all cases, it is im- 
portant to keep the angle ditches at the 
edge of the roadway clean and smooth 
by cutting out the angle and smopth- 
ing the surface ; using a road machine 
and roller if these can be had. The 
work of a road machine in cleaning 
out an angle ditch is shown in Fig. 6. 
On this point more will be said in the next chapter. 

Common side ditches catch surface water and surface water 
alone. When the surface of the roadway becomes rough and 
rutty by the passing of wagons, the ruts and low places hold the 
water and prevent its passage into the side ditches, and although 
these ditches carry most of the water which falls, there is often 
enoug-h left in the roadway to create deep mud and produce much 




Figure 3. 

Showing " ditch gauge " 
to be used in making proper 
slope at sides of ditch. The 
gauge is made of light 
strips of wood, about three 
inches wide and one inch 
thick. The upright strip is 
four feet long. The hori- 
zontal strip is eighteen 
inches long from the left 
side of the upright piece 
(as you face the figure) to 
the point of gauge at the 
extreme right, and the top 
of the horizontal strip is 
one foot above tke bottom 
point of the gauge. 



harm. In Spring the frozengiound prevents the water frompass- 
Jing downward into the soil, and it Amaiiis to form mud on the 

surface. 




'roURE 4. SHOWIKO HOW THE DlTCH GAUGE IS USEO. 
.m of the ditch may be from sin inches lo one foot wide. The 
rovided with a plumb line, failensd to the upright scrip, as 
e figure, and by this means the upright piece li held vertical aud 
lade to correspond with the edge of the diagonal strip. 




Figure 5. 

Showing common form of connlry road, made by the use of a road machine 

or"grader." The bUde of the machine may be set aCany desired angle, and 

dirt from the sides toward the centre of the road, forming gutters at the 
sides, and distributing Itie earth uniformly along the traveled part of the 
road. The action of the blade is shown in Pig. >7. ^ good road machine 
should bensed by every town, and when used diligent Ij will save twice its 



tmobstructed drajn^e from the roadway into the surface ditches 

should alaij be maintained. 

Under Draliu. — No way lias yet been found of getting entirely- 
rid of this mud, but nearly 
every dirt road can be 
greatly improved and a 
practically dry road ob- 
tained nearly the year 
Tonnd by the use of one or 
more hues of under drains. 
It is safe to say that there 
IS scarcely a dirt road in 
the United States which 
cannot be so improved by 
under draining as to yield 
benefits to the farmers a 
hundred times greater in 
value than the cost of the 
dram itself. 

Few pieople understand 
what a great amount of 
water is held by difEerent 
kinds of soil. It has tieen 
found by actual experiment 
that a cubic foot of sand 
will retain from twenty- 




ling cleared aoCl opened by the 









„,„„ „„,, of water; loamy claj[, about 

forty-one pounds ; stifi clay, 
forty-five pounds, and "hnmus" (soil formed of decomposed 
animal or vegetable matter), over fifty pounds. In other words, 
the weight of water jn a cubic foot of humus, is more than one 
and eight-tenths the weight of the same earth in a practically dry 
condition, while the weight of water in a cubic foot of loamy clay 
is about one-half the weight of the entire cube. In most soils 
this water evaporates very slowly and we cannot prevent the 
formation of mud except by drainage. 

Many miles of road are on low, flat lands and on springy soils, 
and thousands of miles of prairie roads are. for many weeks in 
the year, laid on a wet sub-soil. In all such cases, and, indeed, in 
every case, where the nature of the ground is not such as to insure 
quick drainage, the road may be vastly benefited by under drain- 
age. An under drain clears the soil of surplus water, dries it, 
warms it and m^kes impossible the formation of deep, heavy, 
frozen crusts which are found in every undrained road when the 
severe Winter weather follows the heavy Fall rains. This frost 
causes nine-tenths of the difficulties ot travel iu the time of sudden 
^T long- continued thaws. 
-Examine the pictures on pages 2, 3, .^aniio. '^.a-'Ai ot '&!& 



roads shown in these pictures shows a variety of ailments, but the 
chief trouble in each case is a lack of drainage. Thousands of 
miles of these impassable 
roads may be found for 
weeks at a time in every 
stateinthe Union, Drainage 
is the fundamental necessity. 
There can be no good road 
without it. 

Under drains are not ex- 
pensive. On the contrary, 
they are cheap and are easily 
made, and if made in a sub- 
stantial way and according 
to the rules of conamon 
sense, a good under drain 
will last for ages. Use the 
best tools and materials you 
can get; employ them as 
well as you know how and 
wait results with a clear con- 
Slim fagots of wood 
bound together and laid 
lengthwise at the bottom of 
a carefully graded drain 
ditch will answer fairly 
well if stone or drain tile 
cannot be had, and will be of 
infinite benefit to a dirt road 
laid on springy soils. If the 
drain cannot be laid in the centre of the road without seriously 
interfering with the passage of wagons, the ditch can be dug on 
one side of the roadway and between the roadway and the ditch. 




witb Bel( 

and carotolly graded at the 

then large flat stones are carefully 

clear pasHo^e of good size for the flow 
of water. The ditch is then half mied 
wltb rough Held stone (with small sizes 
on top), and on these a layer of sod is 

placed with thr =- ' ' 

Ko lest o£ the . 
If Bod is not K 
or straw may bi 



ta mied n 
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OF Drain Tile. 



It should not be less than four feet deep, and this depth will, in 
most cases, be about right. If we decide to 'iSit 6ftV4. !j.'sa».'i,'a«i 
should select flat ones to form fee o-pem-n^ot <^a.Wi^»S-'<S*^''^3*'='^ 
o£ the drain, and they should bo \a.\a. wiii ca.te, ^ ^ '^» \.'eK^*. 



good sized opening, as shown in Fig. 7, The method of building 
this drain is described briefly in the text under the figure. 

How a Drain Works.— If we put a dry sponge ta an open dish 
and place it outdoors in a heavy shower, the sponge becomes 




the road. It works 



filled with water and we say it is "soaked" or saturated. 1£ 
we then make a hole in the bottom of the dish, the water at 
once finds an outlet and a large part of it runs out; the sponge 
soon becomes lighter in color and lighter in weight and, if exposed 
to the sun, will quickly dry. Nearly every soil is made up of a 
large number of particles filled with pores and separated by very 




gronud Is the tugbt 

small channels, and these pores and channels absorb water jnst 
as the sponge does, and will bold It, !oi a,\tm% lime \mlesa there is 
an outlet at the bottom thtougll whic^i ttitj -wa^-er ma.'j rem o^i^„ 
This outlet is provided by an AindeT dtam. Tae ^a.\.tt '■a'lWBir 
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and limpid; its natural course is downward; it enters the drain 
tile through the openings between the different lengths of tile 
(the ** joints") and runs along down the grade inside the pipe 
till it reaches the outlet Each little channel between the particles 
of earth acts as a feeder to the drain and each drain will clear the 
earth of drainage water down to about the level of the tile. The 
water cannot leak out through the open joints of the tile because 
the earth below and at the sides of the tile is already completely 
filled with water and cannot contain more, and as long as the 
channel of the drain is not entirely filled with water, the soil will 
continue to empty its drainage water into the tile. Figs, g and 
lo show the way in which an earth road is drained by one or more 
lines of tile laid at the side of the road. 

Leveling. — The use of a simple "dumpy" level or drainage 
level is easily learned, and theroadmaker who can employ a level 

in his work is certain to 
have the best results. It 
will aid him in fixing and 
staking out grades for 
the roadway, for surface 
ditches and for under- 
drains, rapidly and accur- 
ately, and besides insuring 
a better and more perma- 
nent job, it will be a source 
of satisfaction to him in 
every branch of his work. 
The cheaper forms of 
levels sold by dealers in 
surveyors* instruments will 
generally answer every , 
purpose. There is now 
in the market a special 
*' drainage level" which, 
by an ingenious mechanical device, is made to indicate grade 
at each point of the ditch or roadway without requiring the road 
maker to ** figure it out." The appearance of the grade level 
is shown in Fig. ii. The price ranges from $12 upward. Full 
directions for using the level is contained in a handbook supplied 
by the maker, and it is scarcely worth while to include them here. 
The Drain Ditcli. — Before beginning to dig, lay out both sides 
of the ditch by two lines of stakes set 25 feet apart lengthwise 
with the ditch. Do this carefully. For a depth of four feet in 
stiff clay soils, a width of 16 to 20 inches at the top of the ditch 
will be about right if narrow drain tools are used. If any part 
of the ditch is deeper than lour feet, widen the top in proportion 
to the increase of depth. Use sharp narrow s^ade,-?. lo^ ^\s^i;eccs5^ 
and catting the sides of the d\lc\i, au^ \i^Q^5L\^a^J^Two.Oa.>^^^'^- 
drai^i^g• to do get a set oi dTamm^\.oo\?», ot ^\.\^^^^ ^"^^^^vc^ 
spade, a tile spade and a '* dram\tv^ seoo^" ot ^^^^n:^^'^^'^^"^ 




Figure u. Harris's Grade Level. 
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use in shaping the bottom of the ditch to fit the tile. These, with 
a level and careful work, will be enough. If the 
sides of the ditch show sig^s of caving in, brace 
them with short pieces of board or plank and cross 
brace as shown in Fig. 14. 

Begin at the lower or down stream end of the 
ditch so that water will run out as you go along with 
your work. Do not open too great a length of ditch 
at a time ; put your tile in place as you go along and 

cover it. It will then help to keep the ditch dry and 

will make your work easier. Be very careful to 
keep an exact grade as you go along. A succession 
of numps and hollows will cause your drain to clog 
and will in time ruin it. 

Grade of Drains. — If possible give the bottom of 
your drain ditch a fall of at least six inches for each 
hundred feet of length. A fall of three inches will 
carry the water, but with light grades extreme care 
must be used in forming the ditch bottom to exact 
grade in every part, and the lighter you make the 
grade the greater will be the danger of a sluggish 
flow of water and the clogging of the drain. 

Size of Drain. — If poles, withes, or fagots are used 
(as they sometimes are when stone and tile are scarce 
or too expensive) they should be laid lengthwise in 
the bottom of the ditch to a height of not less than 
six or eight inches. The ditch should be six inches 
wide at the bottom and the poles, withes or fagots 
should be carefully covered with sod, with the grass 
side down, before«the ditch is filled. If stone is used. 
Figure 12. select flat pieces to form the opening, and make 
Finish ingr the cross section of channel at least four inches in 
scoop for shap- smallest dimension. If tile are used, the proper size 
SliS°dkSh to will depend on the length of the drain and the 
proper grade condition of the ground. If the drain is long, the 
and of correct soil wet and ** springy," and the grade light, a five- 
ceivetile^ ^®" inch tile will be about right, and whether one or 

two lines of tile should be used must depend on 
the judgment of the 






road maker. Under 
ordinary conditions 
the following rule 
may be used : 

For drains not lon- 
ger than 1,200 feet 
use a 3-inch tile. 
J^or drains 1,200 to 
2, 000 feet long use a 
4'inch tile, 
^or drains 2, 500 to 4,000 feet long Mse a Cj-\nc\i WX^. 



Figure 13. 

Miles's improved draining scoop for removing 
earth from, tne "boUoin. oi \.\ie <i\tc\x «cxvd -^^Teijaring 
a bed for the tile dtaiti. 




Figi;he h. 
Cross sBct[on o£ ditc 
with braced plank 
supports to 



Remember the rule, that double the diameter gives four times 

the capacity, A four inch (round) tile will pass more than four 
times as much water as a two-inch tile, 

H^n u^ because it has an opening four times as 

j=i fc* large and an inner surface (which obstrncts 

the fiow of water by friction) of less than 
four times the inner surface of the two-inch 
tile. A three-inch tile will pass about 
thirty-five gallons of water per minute when 
laid on a grade having six inches fall per 
hundred feet. But a larger drain is never 
out of place in a roadway, and it is better 
in some ways than the smaller one. It 
admits more freely the warm air in Spring 
and hastens the thawing of the frost ana 
the drying of the road. 

Quality of Tllea.— Avoid soft, under- 
burned tiles, which can generally be detected 
by their pale color and by the soft, de^, 
"punky" sound given out when they are 
struck by a steel blade or hammer. They 
are likely to become softer when saturated 
by water, and to yield to the pressure of 

earth or become destroyed by frost. Avoid, also, over -burned 

tiles, which, though often extremely hard are generally shrunken, 

rnore or less warped and d fficult to lay and to match jo nts one 

with another. Select straight 

hard tiles of a strong bright 

tjierry color, and see that they 

give out a clear, ringing sound 

when struck by a trowel or 

piece of steel. AH t le-^ should 

be assorted before us ng and 

the least perfect pieces should 

be put in the up stream or nlefc 

end of the drain. 

Laying Drain Tiles — Ifyour 

drain fails in a single spot t 

fails entirely, and no dra n is 

better than its worst la d t le 

The grade cannot be guessed at 

or carelessly followed, and n 

most cases it will be best to ^^ ^^^^ ^^^^ 

employ a skilled ditcher to do 

the work. A taut line should be stretched lengthwise with the 

ditch and over its centre, and this line should be exactly par^Qd 

wiUi grade of the bottom of the drain and about seven feet above 

it. This being done. Dr. Manly Milea, ui. \ia% «,t£)&^&s£i& ^iiu&ab. 
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-work on •*Land Draining," * gives the following directions, than 
which the author can suggest no better: 

** The ditch having been dug to within eight or ten inches of the 
bottom, and the line properly adjusted over the middle of the 
ditch, two men may begin the work of finishing the excavation 
and laying the tiles, which we will suppose are for a four-inch 
main, beginning at the outlet. A level-headed boy, or the pro- 
prietor as superintendent if he does not prefer to lay the tiles 
nimself, will facilitate the work by managing the measuring rod, 
and performing any other service that may be required, from 
time to time, outside the ditch. 
i •* One of the men standing in the ditch, with his face towards. 

the outlet, wiih the six-inch draining spade, slices off the earth, or 
loosens it to nearly the required depth, moving backwards as the 
work progresses, while the tile-layer stands facing him and throws 
out the loose earth with a shovel scoop, or the draining scoop, 
Fig. 13, as may be most convenient. When the excavation has 
t)een finished for a distance of three or four feet, the tile-layer 
planes a groove in the bottom of the ditch with the draining scoop, 
to the required grade, as gauged with the measuring rod, and lays 
two or three tiles in it with their ends closely in contact, and covers 
them with five or six inches of earth, on which he then stands, pack- 
ing it around the tiles as he proceeds with his work. The next 
section of the ditch is then prepared for three or four tiies by a repe- 
i [ tition of the process of excavation — ^planing a groove for the tiles — 

laying them and covering with earth, to form a platform on which 
the tile layer advances, and the same routine is again repeated. 
. **By following this system, it will be seen that the feet of the 

j workmen are not within eight or ten inches of the bottom of the 

ditch, the man with the draining spade standing on the earth to* 
be excavated, and the tile-layer on his underdrained platform, as 
represented in Fig. 15, is exempt from the annoyances of mud and 
water that are usually associated with the work of draining. If 
the bottom of the ditch is soft, and water is running over it, the 
I i man with the draining spade will be standing in mud, which will 

I * interfere with his efficiency and the general progress of the work, 

i ! This can, however, be obviated in a very simple way, that more 

J I than repays the extra trouble it involves. A one and one-half 

■ ; or two-inch pine plank about six feet long, and a little narrower 

than the bottom of the ditch, is laid down for him to stand on. 
Near the upper end of the plank a hole should be bored, in which 
: [ a small rope is tied, its free end being thrown over the edge of 

" '■ the ditch to keep it out of the mud. With this the plank can be 

* '. pulled back from time to time, as may be required." 

Cost of Tile Drains. — Of course, no exact figures can be given 
• 1 to show the cost of lajdng under drains, since the expense will vary 

with the cost of labor, the difficulties of digging, the size of tiles 






^Published by Orange Judd Company, New York, 1892. 
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used and other items ; but as an approximate guide I will say that 
a line of three-inch tiles can be laid four feet deep for about $5 
per hundred feet, including cost of tile, laying, digging and filling. 
Four-inch tiles can be laid for about $5.50 and five-inch tiles for 
about $6 per hundred feet. With good management these figures 
are ample and in many cases they can bie considerably reduced. 
Form, Cost and Capacity. — On another page of this chapter 
we have two tables which may be convenient. The first is about 
the average price list of hard burned tile and the second gives 
the carrying capacity in gallons per minute of the different sizes. 
One important thin^ we must remember in the matter of this. 




price list. These are the average prices advertised by the manu- 
facturer in his printed circulars, or, in other words, they are 
"list " prices, and when we buy we must insist upon a very sub- 
stantial discount from these prices and feel very sure of getting 
it. 

Drain tiles are made in different forms. The round tile is 
generally the best, though some people prefer a form known as 
"sole tile" because it has flattened upper and lower surfaces. 
This advantage is more imaginary than real, as the round tile is 
more easily fitted, end to end, and besides this the round tile is 
always lighter, less bulky and can be carried about at less expense 
and with less labor. The price of the two is about the same. 

If we decide to lay our under drain along the centre of the road, 
we may, if a good quality of gravel is found in the neighborhood, 
get a very good roadway by following the plans shown in Fig. 19 
in which the method of construction is briefly described under the 
figure. If no gravel is found, and the earth is of a clayey and 
sticky kind, we may follow the plans shown in Fig. 20. These 
forms of construction will be referred to again. 

Notes in Brief. — Under drains take only the heavy surplus 
water from the soil — the "drainage water;" they prevent the 
formation of heavy frost in the road and warm and diy the e^rth 
about and above them. 

They do not take water from the ruts and holes in the road. 
The surface becomes "puddled" by the action of horses' feet and 
wagon wheels and low spots and ruts in the surface will hold the 
water until evaporated or carried off into the side ditches. 

It is a common belief that drain tiles should be covered with, 
loose stone, sod, brush or other porous materials, but this idea»^ 



s6 

arnon^ drainage experts, has been long since exploded. It is 
sometimes necessary to cover the joints with tarred paper or clay, 
to prevent the flowing in of silt in quick-sandy places; but in firm 
soils it is sufficient to fit the joints closely together and pack the 
earth closely against the top and sides of the tile. 

The manufacture of dram tiles should be encouraged. The 
business is a profitable one ; the plant required is not expensive ; 
the operation is not difGcult and any clay that will make good 
bricks may generally be relied upon to make good tiles. 
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CARRYING CAPACITY, GALLONS PER MINUTE. 
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IMPROVING THE SURFACE. 



HE difEerence between a 
grade and a bad one is 
largely the difference be- 
tween walking and climbing 
— between drawitie a wagon 
and lifting it. The better 
the road surface is, the better 
the grade should be, because 
the force of gravity, or down 
hill *' pull." on a steep grade 

smooth, hard surface than 
on a soft one. On an ordi- 
nary earth road in fair con- 
dition it takes two horses to 
haul up a grade of ti 
n a hundred, the same load that one 
ho se cai haul on a level; while on a 
go 1 macadam road the same force 
that will haul a load on a level surface 
s only about one fourth the force required to haul the same load 
up the n ne foot grade 

This statement must not be distorted into an ailment against 
the macadam road, for we must remember that a horse can gen- 
erally haul three times the load on a good macadam road that he 
can haul on the best earth road that can be made. Of course we 
know that tor short distances a horse can exert double his usual 
effort in hauling loads np steep grades ; but in any case the size of 
the load is limited very greatly by the steepness of the grades and 
so these grades should always be lightened as much as possible. 
We fiu'l so many different kinds of surfaces on different roads that 
it is iir.possible to ^ive figures that will be an exact guide in all 
cases; but I will pnntheretwos^\OT\.\sto\«s%XN\'ii'!t^e*"™5>'^''J*i'^''^ 
by experiment, and to these tes^ilt* VliR ?,■«**» -iiiiiii i^aaSis.'j*^ 





employed 

of grade. If the horse can haul a,ooo pounds o 
going op hill he will be able to haul as follows: 
J, the horse can draw o 
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The following tables, prepared by Prof. Wm. W/ Carson, of the 
University of Tennessee, are interesting and instructive. 

This table shows how many times as heavy a load a horse can 
draw, without extra effort, as on a level earth road: 



RISE PER 100 FEET.flTW* 





3 


6 


9 


12 


15 


Earth Road 


1. 00 

1.39 
3.13 
4.35 
4.76 
16.67 


.75 

.95 

1.52 

1.75 
1.85 
2.50 


.60 

.72 
1. 00 

I. II 

1. 14 

1.37 


.50 

.58 

••75 
.81 

.83 
.93 


.43 

.49 
.60 

.64 
.65 
.71 


.37 


Gravel Road 


.42 


Macadam Road 

Telford Road 

Plank Road 


.51 

.53 
.53 


Stone Trackway 


.58 



This table shows how many times as heavy a load a horse can ' 
draw, without extra effort, as on a level road of its kind: 



RISE PER 100 FEET. 



Earth Road 

Gravel Road. ... 
Macadam Road. , 
Telford Road..., 

Plank Road 

Stone Trackway. 
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.75 
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12 


1. 00 


60 


.50 


.43 


1. 00 


.68 


.52 


.42 


.35' 


1. 00 


.50 


.32 


.24 


.19 


1. 00 


.40 


.26 


.19 


.15 


1. 00 


.38 


.23 


.17 


.13 


1. 00 


.17 


.09 


.06 


.04 



15 



.37 
.30 
.16 

.12 
.II 
.04 



Surface Should be Smooth and Hard.— The surface of the 
road should be smooth, for smoothness means easy hauling. The 
surface of the road should be hard, for hardness prevents the 
formation of ruts and the sinking of wheels into the surface. 
Besides, a hard road surface will shed water quickly, and if water 
is quickly carried off, the roadway will be kept dry, and the for- 
mation of mud holes avoided. 

Until within the last few years we have known no way of 
** working" the country road except the old shiftless, slip-shod 
method of tinkering, in which the farmers have contributed their 
half-hearted labor, and have mauled and ploughed and hoed and 
scraped and pawed the earth into all sorts of senseless shapes in 
settlement of the road tax, and the chief reason why the dirt road 
has seen no improvement for five hundred years is because no 
uniform system of work has been followed and no machinery 
devised to do the work quickly and in a workman-like and sys- 
tematic way. 

In the light of modem invention this excuse no longer exists, 
and we now have a means of carrying the dirt from itches 
toward the crown of the road and distributing it in a smooth and 
uniform manner, so that the rain water is carried from the centre • 
into the side ditches and the wagon tracks may be kept compara- 
tively dry. 



30 COUNTRY ROADS. 

A plough Should not be used in workiDg a dirt road except 
when actually necessary, because a ploughed Eurface is difGcult 
to make smooth and hard, and the plough is likely to cut too 
deeply info the earth. We should, by all means, have a good 
road machine, if possible. These machines are sometimes called 
"scrapers" andsometimes" graders." Thereare several different 
forms of road machine in market, and nearly all of them are 




I UN DEB Drain 



tbe road and tl 






good. A good road machine will do the work of twenty laborers, 
and when put to its best, it will do tkc work of forty. Besides, it 
will be done uniformly and thoroughly. The best time to use a 
road machine is when the road is not too dry. and the best way 
to use it depends upon the machine we are using. Each manu- 
facturer aims to get the best work out of his machine, and to use 
it so as to give the best satisfaction to the buyer. He will tell us 
how to use it to the best advantage, and by following his directions 
as closely as possible, we shall be sure not to go far astray. 

The followmg points taken from the printed instructions sent 
out by one of our leading road machine companies, will be found 
generally useful; 



"To the fair-minded, intelligent road official of the present day, 

there is no question as to the many advantages of road machinery 

over any other method of repairing dirt roads. 

besides doin^ the work at less than half the cost, vastly better 

^re saJts are obtained. The difference 'be^.ween the TeauUs obtained 

^^ the use of a road machine an.d the o\d-ta£^i\oaeii^\o-a'^a.iiSi. 



Bhovel tuetbod is clearly defined. A road machine of recogaized. 
merit, wiU plough an even ditch of uniform depth, and will plough 
where an ordinary plough will not enter the soil. The scraping 
blade of the machine moves the earth from the ditch to the middle 
of the road, distributing it evenly and leaving the road-bed 
smooth, without any of those little bumps and holes which char- 
acterize a road repaired in the old-fashioaed manner. These 
bumps and boles, small at first, will wear larger, and soon develop 
into good-sized ruts, makiifg the road very unpleasant to travel 

It is conceded that a good reversible machine will do the work 
of from thirty to forty men in the ordinary work of road construe- 
;ffecting a saving of more than one-half over the old 



. methods. 

Suggestions to Operators. — In the work of operating a road 
machine, as in everything else, experience is the best teacher. 
* * Machines are so simply constructed that any man, with 
ordinary intelligence, after he has acquainted himself with the 
different adjustments, will, with a very little practice, be able to 
operate the machine well tinder all circumstances. A slow, strong 
motion is indispensable to good work. 

Repairing. — A little timely work done in the rigbt way is like 
' the stitch in time that saves nine.' No matter how nldely and 




well a road has been made, travel, rain and/rost all combine to 
destroy it. 

There is hardly a month in the year when the road machine 
cannot be used to advantage in the road, but Spring is the best 
time to do efficient work, because the soil is loose and roots of 
grass and weeds do not interfere. Every Spring, brfore the 
ground becomes too hard, thfetoaAsViQvii\ie%t>tisniNSi^Sn!iK'sa'^!^ 



, with the road machine ; the ditches cleaaed' out, go that water 
may have a free outlet; rues and holes filled, elevations in the 
road and tbe shoiUders □□ the side of the road planed off. the 
grade improved and the road put in a good condition generally. 
in repairing a road wbich is in fair condition, commence at the 
ditch and work towards the centre, scraping lightly with the 
entire length of the blade, till the last rounds m the middle of the 
road, when the rear end of the blade is carried high enough to 
allow the earth to distribute under it: To make the blade pene- 
e very hard, stony ground, it maybe best touse only the point. 




then placing them in the middle of the road, and finally going 
back to the ditch and bringing up earth and leveling over the 
sods. Ruts or depressions that are too deep to be filled with the 
machine, should be filled in with gravel. Do not fill in more than 
is necessary; only sufficient to fill the holes. 

How to Build New Roads. — In building new roads with a 
machine, first mark out your ditches the full width, ploughing a 
light furrow with the point of the blade, carrying the rear end 
well elevated. On the second round, drive the wheeisin line with 
the point along the hoUow made the first round, ploughing a full 
furrow with the advance end of the blade, dropping the rear end 
somewhat lower than before. The third time round move over 
towards the middle of the road the earth previously ploughed. 
Then return to the ditch and plough it out deeper, moving the 
earth towards the middle whenever as much earth is ploughed as 
the machine can move at once. Repeat this until the ditches are 
the proper depth, and the road asfnUandtoundasrequired; then 
aarfsce off as directed in repairing. 
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Points to be Considered in Selecting a Road riachine.— In 

the selection of a road machine, the following points should be 
carefully considered: 

I. Thoroughness and simplicity of its mechanical construction. 
2. Material and workmanship used in its construction. 3. Base 




Figure 21. 

Showing: cross section of common form of country road made by a road 
machine in soft soil. The la-inch ditch is provided to catch and carry off 
the surface water and the ample " crown " given to the road makes due 
allowance for settling^ and insures quick drainage of water from the surface. 
Under drains and side ditches would greatly benefit this road in many 
localities. 

of operation. 4. Lightness of draft. 5. Adaptability for doing 
general road work, ditching, etc. 6. Safety to the operator.** 

One of the most agreeable things in the use of a road grader is 
the fact that each time the grader is used the work becomes easier, 
better done, more satisfactory and better in appearance. If used 
frequently, the roadway will have a shapely and attractive look, 
the ruts will be kept out of it and the wheeling will be easier for 
all who use it. In making repairs it is best not to wait till the 
road becomes dry before putting the scraper at work. The best 
time to begin is when the road is just so dry that the mud will 
not stick to the blade of the grader but will *' discharge " easily. 
This will occur when the earth is still quite moist, and in working 




Figure 22. 

Showing cross section of a sixty-foot street made by a road machine in a 
town or village. The ditches are given good capacity with gradually slop- 
ing sides, and are removed from the edges of the sidewalks for the reasons 
and in the manner described in the text. 

the grader at this time we shall avoid dust, besides spreading the 
loosened earth into the roadway at a time when it will pack easily 
under the wheels of passing wagons. In making these repairs 
we begin at the angle ditch and set the blade so as to shave off 
the rough surface, fill the ruts and plane the to^A-^^ ^'a^'^SjCk •*>. 
bard face. The blade wiU carrv \.\ie \oose ^^x'Ca. css«t Xsssa^ct^ *<iaa 




centre of the road and as the passing wagons will naturally seek 
the smooth sides of the roadway, the material spread at theceotre 
will have time to settle and become hard as the traffic is gradually 
brought over it. 

A good reversible road machine with two or three teams and 
two men will repair from three-quarters of a mile to a mile of road 
a day, depending of course on the width of road and the amount 
of earth to be moved. A conservative estimate shows that to do 
the same work m the old-fashioned way will require a plough, two 
teams, and at least forty men. 
The cost of three teams and two men to work the machine is 

about tea or twelve dollars ; 

add to this the cost of one 

used to advantage in pick- 
ing loose stones and rub- 
bish from the road, and we 
bring the cost of building 
from three-quarters to a 
mile of road with a mach- 
ine to $15. The cost of 
forty men and two teams 
is in the neighborhood of 
$55, so that the balance in 
favor of the machine is $40. 
This is the comparison of 
cost. A comparison of the 
results ob lamed by the 
two methods is still more 
favorable to the use of the 
machine. The scraping 
blade of the machine cuts 
aa even, uniform ditch, and will plough where the ordinary 
plough cannot be made to enter the ground. The earth is 
carried to the centre of the road and distributed evenly, leaving 
no little holes and bumps, so common in roads built with plough, 
and shovel. These little bumps and holes are detrimental to good 
drainage, besides making the road very unpleasant to travel 
over. The wide tires of the machines and the constant tramping 
of horses hoofs oackward and forward as the road is being con- 
structed tends to solidify the road-bed. 

las compared the road built by the old-fashioned 

i rough, uneven surface, with the clean ditches, 

n surface of a road built by the machine method 

by a good operator, will not hesitate long in passing judgment on 

the two meUiods. A road machine can also be made very useful 

in the work of under drainage, where side drainage is considered 

incomplete. 

The parcbase price of a standard to*! ■maKto.voft Na.i\«s, liti^n. 
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$2oo to $250, and considering ,that these machines must be built 
of the best material and in the best possible manner, in order to 
stand the strain incident to this class of machinery, the price is 
■very reasonable. 

TTie cost of maintaining a machine is but a trifle. An edge or 
shear is generally attached to the main scraping blade, and when 
worn out can be renewed. 

The edge costs but tS. and towns seldom use more than two 
edges a year; many towns not more than one. The work of oper- 
ating the machines is 'very 
simple. Road machines have 
reached such a state of per- 
fection that any man of ordi- 
nary judgment can operate 
them. Of course the more 
knowledgethe operator has of 
the principles of^road making, 
' the better road will he con- 
Many people have the mis- 
taken idea that a road machine 
cannot be used except on a 
road that is comparatively 
free from stones. This is a 
mistake, as in no section of 
the country are road machines 
more generally or more effect- 
ively used than in the New 
England States, where stone is almost as plentiful as dirt. 

Road machines can be Qsed to good advantage on macadam or 
telford roads in scraping up dirt and rubbish into winrows to be 
carted off. They ara also used by street car companies in scrap- 
ing snow from tracks, and for this purpose special wheels are 
constructed to gauge to street car tracks. They are also used 
in building lateral ditches for drainage on farms and plantations. 
And again, road machines are found to be very useful in cleaning 
gutters, in cities and large towns, of ice and slush. 

The best results can be obtained by placing a road machine in 
each road district, under the charge of the officer in that district, 
who is responsible for the care of the roads. The road districts 
should not be too large nor too small. An ordinary sized western 
township should be divided into six road districts and a machine 
given to each one. The road official of that district, whether 
called supervisor, overseer or pathmaster, should have authority 
to purcbase machines and obligate the district to pay for the same, 
and he should also be lequired to operate the machine, since 
nearly all of the road work can be done by the machine, and he 
cannot earn his wages except in its opeTat\oii. TVie.\aSic.x "A •s'jrk- 
fl(;n^ a machine is so light thatvei'^ie'WJNft'c^e.fci^.'^'^^'i'i^^"**^^' 
iviVi object to that requirement. 
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Tases should be paid in cash, so tUat tenma most saitable for 
the work can be procured by the responsible officer and the same 
team can be used from day to day instead (f changing teams 
several times a day, as must generally be done where the tfuces 
are paid in labor. Many oE the western states are adopting this 
view of the matter, and there islittle doubt that provision wilTsoon 
be made for payment o£ all taxes, except "poll taxes," in cash. 
By properly using these machines the roads can be put in such 



shape that i 




little wurk in the Spring after the frost goes 
out (repeated occasionally 
as heavy rains make it 
necessary), will keep the 
roads in good condition for 
ordin arycountrytraveland 
traffic. It is of'^coursetrue 
that in very wet years there 
will be times when it will 
bfe difScult to haul large 
loads, but a road well made 
and well drained is |>aas- 
able for teams at all times. 
The saving in the ex- 
pense of making and keep- 
mg in repair the earth 
roads by the new methods 
will enable the people to 
gradually build permanent 
roads without increasing 
the taxes which they are 
accustomed to paying. 
When this is once demon- 
strated the public will be 
very willing to apply its 
funds to the best advantage. The benefits they will receive 
from good earth roads will lead them to earlier adopt plans for 
securing hard and permanent ones. 

Care of Road Machines. — All the tools, implements and machin- 
ery belonging to a town or road district should be placed in charge 
of a careful and responsible officer who shouldbeneldaccountable 
for their good condition. A storage house should be built to con- 
tain this property of the town or district and made secure with 
lode and key at all times when the tools are not in use. The house 
should be on well drained ground and a dry floor should be pro- 
vided to save damage from rust. The road grader, when not in 
use, should be thoroughly cleaned, its blade brushed free from all 
accumulations of mud, wiped thoroughly dry and well covered 
iritb grease or crude oil. All axles, journals and wearing parts, 
should be kept well oiled wlien in uae antlfti«\)\aAtiQT "share" 
should be kept sharp and in good coniiUori a,t ti\ Vmiea. t..\«ii 
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precaution in this respect will insure cleaner and more effective 
work and will doubly pay fur the care given it. It will pay in 
most cases to bave an extra blade or share, sothat the work of the 
machiae need not be stopped while one of the blades is being 
sharpened. 

Width of Traveled Roadway.— The traveled part of the road 

should be of uniform width, and the two sides should be parallel, 

if possible. Sometimes a width often feet will be enough; but 

sixteen feet is about right where much travel is to be provided for. 

In some parts of the country where the width of highway 

(between fences) has been 

fixed at forty feet or ■ 

more, the road maker is 

often tempted to make 

the wagon way eighteen 

or twenty, and in some 

cases even twenty-four 

feet wide, but unless 

special reason exists in 

certain localities, it is a 

and labor 




to 



this . 



width and a perpetual 
expense to keep it ia 
repair. In the vicinity 
of large towns where the 
FiGUKE 16. wagon travel is great, 

fleTd^s'lMm RMler'^^wti'ihl^o'''"^" ^^^ *° approaching rail- 

and 15 Ions. Diameier of d'rf'ving road stationswhere much 

wheels. 6 feet. Preasurs per lineal hauling is done, it may 

(tBar'inR°ftnd m?de'faco''flv-wheeF"r ''* necessary to make the 

driving a belt when required. width greater tljan eight- ' 

een feet, but in most 

cases where the traffic is so important as to require an increased 

width, it will be good economy to abolish the dirt road and 

substitute a substantial paved or macadamized roadway, even 

at a round figure of cost. 

MS section of the wagonway should be 
e from each side to the centre, and the 
1 of the road to the bottom of the 
; nature of the soil and the width 
of the roadway. If the soil will settle and pack quickly allowance 
must be made for this, and the crown of the road should be higher. 
It should always be higher in earth roads than in macadam and 
telford roads, because the drainage of a dirt surface is more slug- 
gish and the steeper cross section is needed to quicken the flow of 
water into the side ditches. In some cases a slope of one vj.'A.'si 
twelve from side to centre is too rtv\u;\i\ vo. d'Ocie'! ca.'sa'sWv's.'Mjy 
enough. Follow this rule-. Keep ^owv a^^ft 6\\.0r«a <^«-« ^"=^' 



Cross Section— The c 
made with a substantial ri 
amount of (all from the c 
angle ditch must depend 01 




clean, and your roadway smooth, and give it slope enough from 
centre to sides to quickly carry surface water to tbe ditches. 

Do not make the surface too "rounding" from side to side, but 
try to make each side In the form of a sloping plane, and at the 
centre of the road, where the two slopes join, round of£ tbe apes 
slightly. The angle ditches at the side, should have a good depth, 
and in soft soils a depth of twelve inches will be about right. Fig, 
21 shows the common form of cross section of road made by a 
- machine, and this form is 
excellent, as far as it goes, 
but without surface ditches 
and under drainage it 
would m many cases be 
condemned as cheap and 
faulty These shallow 
gutters or ditches become 

=- easily clngged by passmg 

wagons and by loose dirt 

— They are not larj,e enough 

to contam and carry off all 

FiouKEij. the water of heavy rains 

The Harrisbure "Double Eqgine" and melting snowS, and 

steajn roller. Weight, lo, .a and istons. for this reason the surface 

Ddvtn^whte'i's'^ iary^ns drmtUfoni ditches described in the 

as best adapted to the woA required. preceding chapter should 

not be omitted. These 
surface ditches should be connected with the roadway by 
narrow surface drains placed about ten yards apart along the line 
of the road, and on all steep grades these narrow drains should 
run diagonally downward from the roadway to the surface ditch, 
as shown in Fig. 20. If made in this form, they will catch the 
water easily as it runs down the hill and carry it quickly into the 
side ditch where it properly belongs. 

Sometimes the roadway space will be found too narrow to admit 
of the making of side ditches, and in such cases, and indeed in 
every case, the road machine or grader should be used frequentiy 
to clear out the angle ditches at the side of the wagon way, so as to 
keep them clear of loose dirt, weeds, brush, etc. The best way 
of doing this will be found in the printed instruction received from 
the manufacturer, ant^it will be sufficient to say here that the cut- 
ting edge or angle of the scraper should be so pitched (in cutting 
the angle ditch) as to cut a clean furrow of uniform depth and 
carry the loosened earth toward the centre of the road. By the 
frequent use of the road machine, the wagonway will be kept 
smooth and in proper shape, tbe ruts filled as fast as they form, 
and the drainage so improved that the roadway will dry quickly 
after each shower and mud holes wiE become practically unknown. 
la small towns and villages tbe objection of property owners to 
having gutters near the sidewalk Toay be avoided by adopting 
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the form of cross section shown in Fig. 22 which shows the section 
of a sixty-foot street. The ditch or gutter on each side is eight feet 
from the edge of the sidewalk space, and each ditch is given 
ample capacity and depth (without the steep sides which are 
always objectionable and sometimes dangerous), by carrying a 
gradual slope to the sidewalk and to the centre of the road from 
the bottom of each ditch. •* This will afford good drainage to the 
whole side of the street, giving ample driveways, and leaving the 
sides of the streets in shape for approach of vehicles to the side- 
walk without compelling the animals attached to stand in the mud 
and water of the gutters. On streets less than seventy feet wide, 
make the gutters ten feet each side of the centre of the road, for 
the reason that shade trees are usually planted outside of the 
sidewalks and it is better to make the centre driveway narrower 
than to crowd the gutters too close to the sidewalks and trees. 
When it comes to crossings the gutters can be deflected or carried 
along on a straight line." * 

Rolling. — Every road is made smoother and harder by rolling, 
and dirt roads are no exception to this rule. We have all noticed 
that the hardest and smoothest parts of a country road are the 
narrow strips which mark the passage of the wagon wheels that 
have gone over it, and these parts have become hard and smooth 
because the wheels have acted as rollers. But a wagon wheel is 
not always a very satisfactory roller, for the reason that the wheel 
tires are too narrow, and when the road is wet and soft the narrow 
wheels sink into the surface and form ruts and cut and mix and 
mangle the dirt out of all reason, and destroy the good qualities of 
the roadway. If all the wagons used on country roads could be 
provided with tires four inches wide, they would roll the surface 
more smoothly and more quickly, and it would be in fairly good 
condition for nearly the whole year round. A good horse roller 
will serve much to cure this difficulty, and such a roller can be 
bought for from eighty to one hundred dollars per ton. A roller 
weighing about five tons is about the proper thing. 

Steam rollers are becoming more generally used from year to 
year in our cities and towns and there are many places where 
they can be used to advantage in consolidating the earth roads of 
the suburbs. They are generally more effective in their work, 
and if kept busy are vastly cheaper to operate. They weigh 
from seven or eight tons upward, the ten and twelve ton sizes 
being perhaps the most popular. 

Rolling should follow closely upon the work of the road grader 
or scraper, so as to consolidate all the loose earth which the action 
of the scraper has laid in the line of the roadway. The roller 

* For much of the valuable information contained in these pages regard- 
ing the use of road machines, the author is indebted to the kindness of the 
F, C. Austin Manufacturing Co., of Chicago, the American Road Machine 
Co., of Kennett Square, Pa., the Western Wheeled Svjt^l^^t Cq».^ ol toox'art'aw^ 
111., and the Climax Road Machine Co., o£"M.ata\.YvoTi,'^.X . 



should pass many times over the softer portions of the road, and 
where the road is very dry and not inclined to pack, it may be 
slightly moistened to hasten the action of the roller. The rolling 
should begin at the sides of the road and work gradually towards 
the centre, that is, the roller should be passed from end to end 
along the side of the road, and then the second passage of the 
roller should slightly lap the first, until the centre of the road is 
reached. 
Wheel Tires.— When a skilled mechanic constructs a machine 
in which two separate parts are 
made to rub or roll against each 
other he gives to each a wearing 
surface of such form and size and 
makes it of such materials as 
will produce the least amount of 
friction, for friction adds to the 
cost of running and hastens the 
destruction of the machine. 

The road and the wagon are two 
wearing parts of the machinery 
of trafBc. and every care should be 
taken to so adapt them to each 
other as to reduce the wear of each 
and add to the efficiency of both. 
Whether a wagon tire should 
he broad or narrow depends 
largely upon the kind of road 
upon which we intend to use it. 
If the road is a continuous quag- 
re will make travel more difficult 
without in any way benefiting the road; but if the road is to be 
kept dry by drainage and smooth by the frequent use of road 
machinery, the broad tire will act as a roller and will help to make 
the road instead of marring it. 

A few years ago a number of tests were made by Professor 
Sanborn of the Missouri Agricultural College, to find the force or 
"draft" required to move loaded wagons having tires of different 
widths. The tests were made with a Baldwin recording dynamo- 
meter (an instrument for measuring force). 

Theweight of the loads drawn was 3.665 pounds each. The tires 
of the wheels were i^ inches and 3 inches respectively. The test 
was made on blue grass sward partially moist, yet but little rain 
had fallen for twelve days. The draft of the wide tires averaged 
for level ground 310 pounds. The draft of narrow tires was 439 
pounds, or 41.6 percent, more than the wide tires. 

Assuming the wagon to weigh t.ooo pounds, then on the broad 
iriee/a 5,24s pounds of load would be drawn as easilv as a, 000 
pounds on the narrow tires, except The \or^ irom 'One w^itA?. s;-a\.- 
■ tiag deeper under the heavier load. A^avn, ttie \iTiia.6. vOaet^'avci. 
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the trial did not injure the turf, while the narrow wheels cut 
through it — an important consideration. The teamsters for use 
about the College Farm invariably choose the broad wheels. 
They find that they are not nearly as liable to get stuck in soft 
places or during rainy times. 

In a subsequent trial on a partially dried dirt road, the broad 

wheels cut the road less deeply and. 
drew easier than the narrow wheels, 
the draft being for the broad tires 371 
pounds, and for the narrow tires 441 
pounds, or the latter drew 12.7 per cent, 
heavier than the former, a net differ- 
ence per ton load of 381 pounds, or 381 
pounds more could be drawn on the 
broad wheels to the preservation of the 
roads, as is recognized in two or three 
states by adjusting the rate of toll to 
the width of wheels, the toll being 
remitted on wheels of a certain width. 
In 1892 another series of tests were 
made at South Bend, Ind.. by the 
officers and skilled mechanics of the 
Studebaker Bros. Manufacturing Com- 
pany. The results of these tests were 
carefully compiled and afterward pub- 
lished m a pamphlet, from which I 
quote some of the conclusions of the 
committee: 

*' You can haul 260 pounds more on 
a good, hard, sandy road with a 4-inch 
tire, with the same amount of power 
exerted, than you can with a i^ inch, 
tire. 

"You can haul 505 pounds more on good, hard, sandy roads 
with a 4-inch tire with the same amount of power exerted than 
you can with a i^-inch tire. 

*' You can haul 471 pounds more on level gravel roads with a 
4-inch tire with the same amount of power exerted, than you can 
with a i^-inch tire. 

**You can haul no pounds more on level gravel roads, with a 
4-inch tire with the same amount of power exerted, than you can 
with a i^-inch tire." 

The committee having in charge these tests states its con« 
elusions that " on ground that a narrow tire would cut through, 
and a wide tire would not, the wide tire shows to the greatest 
advantage * * These are good tests for the farmer and show how 
easily he can overload his team; as under these conditions 
(driving- across fields) 650 ponnds i& a ^00^ ^"eia.'&L^^2^^T^^^^^&'asa. 
sizouid do more than that for steady >notV, a.i^ \.o\i^ ^^^^'s. Kiofo 




Figure 29. 

The "Richardson " adjust 
able wide tire. 
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jields with 650 pounds straight draft is a big load. While almost 
any good team can do more than this, you must bear in mind that 
if the field is uneven or soft, and i.aoopounds dead pull ia required, 
as we have found it would be, this means a load of 4.58 tons." 

In France the wagons used by the merchants and farmers have 
wheel tires ranging from three to ten inches in width, the most 
usual width being from four to six inches. The large freight 
wagons (four wheeled) have tires rarely narrower than six inches 
and the rear axle is about twelve to fourteen inches longer tha^ 
the front axle, so that the rear wheel tracks will lap the tracks 
made by the front wheels and so widen the space of roadway 
rolled by the wheels. Many other four wheeled vehicles in France 
are also supplied with axles of varying lengths. In Austria tires 
for wagons carrying 2ji tons are each 4 >J inches in width and 
those for wagons carrying 4fi tons ere about 6J^ inches wide. In 
Bavaria the width of wheel tires is fixed by law as follows : 

3 wheel carts with 2 horses, 4,133 inches. 
2 wheel carts with 4 horses, 6. 1 80 inches. 

4 wheel carts with 2 horses, z. 596 inches. 

4 wheel carts with 3 or 4 horses, 4.133 inches. 
4 wheel carts with 5 toB horses, 6. iSo inches. 
Carts with more than four and wagons with more than eight 
horses are not allowed to use the road 
without a special permit from the 
authorities 

During the last three years (iSgo-gt-rgz) 

a test of the use of wide tires m practical 

work has been made on the four and a 

half miles of road between Split Rock 

and the works of the Solvay Process 

Company in Onondaga County, N. Y. 

Mr Fredenck M. Power (superintendent 

^_^^ of the works and a member of the Board 

^_ of County Supervisors} gave the writer 

~ the following statement regarding this 

The wagons were constructed in our 
own shops and the wheels were fur- 
nished bv the Archibald Wheel Works, 
of Lawren e, Mass. All wheel were of 
ordinary diameter. I built one wagon 
with wheels of following dimensions: 
Front tire seven-eighth inch thick and 
four inches wide. Distance (gauge) 
between front wheels, four feet 6vc 
inches. The rear wheels of this wagon 
had tires one inch thick and six inches 
wide, and the gauge or width between 
rear wheels was five fest eight inches. 
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I built another wagon with front tires five-eighth inch thick, and 
rear tires one inch tdick; the front tires were fourinches wide, and 
rear tires six inches wide; both these wagons had two and one- 
half front asles and three inch rear axles. A third wagon was 
considerably lighter. It had four inch tires, front and rear, with 
ordinary gauge in front and a gauge of five feet nine iaches in 
rear. The axles, front and rear, were two and one-quarter and 
two and one-half inches respectively. All tires on tbis wagon 
were seven-eighth inch thick. These wagons were all "poled" 
for three horses, and the use of three horses tended to combine 
with the wide tires and varying gauges of front and rear axles, to 




Onondaga Conntj-, K. Y. Drav 



" The constant use of three of these wagons during the last 
three years has produced a smooth, compact and regular surface 
between the quairy and our works, and the substantial crowning 
of the road has kept the surface well drained and, therefore, dry 
and free from ruts. These wide tires and varying gauges excited 
a good deal of attention at the outset, and conflicting opinions 
wore expressed regarding their utility. The result is emmently 
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in their favor, and the general sentiment has grown constantly in 
tavor of the use of these wagons for heavy loads. We haul loads 
continually, varying in weight from 8,ooo to 16,000 pounds, with 
no perceptible wear, weakness or breakdown either to the wagons 
or to the roads. The carts used at our works are varied in gauge 
and all have given excellent satisfaction in keeping the roadway 
smooth. When these wagons were first put into use the road was 
rough and rutty and the work of hauling was severe on the horses, 
but soon the broad tires began to roll and pack the road surface, 
and it it now difficult to exaggerate the great benefit these tires 
have produced in keeping the road smooth and hard and the 
amount of labor, they have saved in the work of hauling and 
repairs. 

*• The cost of hauling stone has been reduced from 80 cents 
to 60 cents per ton, and a team can easily earn from $3. 50 to 
$4.00 per day hauling wall stone and making two round trips of 
nine miles each, or a total of eighteen miles." 





Wide Tires and Varying Axle-Lengths. 

Cross section of roadway, showing: position of front and rear tires and 
tracks of three horse '* team.'' The front tires are four inches wide and the 
rear tires six inches wide. The latter do not "track " in line with the front 
tires, but lust lap them on the outside, as shown in the figure. This i& 
accomplished by making the rear ctxle about eight inches longer than the 
front axle. 

The Earth in the Roadway. — Clean gravel is always desir- 
able, and should be used whenever it can be obtained. If the 
soil in the roadway is found to be of a sticky, clayey nature, we 
can improve it greatly by adding a few inches of sand and repeat- 
ing this operation every few months as the sand works into the 
clay. If the soil is composed of loose sand, we can greatly 
improve the road by adding a layer of five or six inches of stiff 
clay. 

In the first instance, the sand tends to counteract the stiff and 
sticky qualities of the clay, and in the second case the adhesive 
quality of the clay counteracts the looseness and shiftiness of the 
sand, and helps to stiffen it and hold it together. A little study 
and the application of common sense rules in each locality, aided 
by a few experiments, will generally enable us to arrange the clay 
and sand so as to give the best results. 

Grass at the Roadside — Nine- tenths of the world judge from 
^appearances. A country road can be made wonderfully attractive 
^'^ vroper attention to its appearance. We have recommended 



IMPROVING THE SURFACE. 45 

that a space of about three feet in width be left between the 
edge of the road and the purface ditch on each side. This strip 
should be cleared of weeds and sodded, or sowed with grass seed, 
so that when finished it will have something of the appearance 
shown in Figs. i8 and 20. While not strictly necessary, this 
improvement gives a look of prosperity to the country, makes it 
attractive and inviting and adds to the value of surrounding 
property. In short, it is a good return for the little labor invested 
in bringing it about. 

Side'Walks. — In the Summer of 1893 the writer traveled over 
the country roads of France for the full width of the Republic from 
the west coast to the Jura Mountains, and though he saw hundreds 
of country people trudging along over the country roads on foot, 
he fails to remember a single side walk outside the limits of cities 
and villages. This means that if the roadway is made and kept 
as it should be, every man, woman and child can walk dry shod 
over the same path that is traversed by the horse and vehicle. 
But in America we think infinitely more of our own comfort than 
of that of the patient horse, and here and there along the country 
road an occasional attempt is made to construct a side walk. No 
elaborate directions need here be given. A well laid walk three 
or four feet wide will accommodate most of the foot travel along our 
country roads and if this is made of clean gravel or finely broken 
stone, laid out with regular and parallel sides, it will serve well 
its purpose. For a four foot walk, there should be a crown of 
three inches at the centre of the newly made walk, to insure good 
drainage and to make allowance for settling. The appearance 
of the walk is improved by a strip of sod on each side and the 
cross section of the path should be so formed that drainage will 
be carried to the surface of the grass on both sides. The line 
between the walk and grass on each side can be preserved by 
setting in the ground on each line a row of field stone or cobble 
stones, allowing them to project about two inches above the 
ground. Where a side walk is laid on only one side of the road, 
it should be laid on that side which will offer the best advantages 
in point of drainage and the avoidance of obstructions. 

A plank walk may be made by simply grading the earth in the 
line of the walk and laying three 4x4 inch stringers about fifteen 
inches apart (centre to centre) and spiking strips of two inch plank 
cut to a uniform length of four feet, with thirty penny nails. The 
planks should be set three-eighths of an inch apart. In wet and 
springy soils drainage should be provided for in the same manner 
as drainage of the roadway, although in cases where the roadway 
and side walk are about on the same level, a single line of drain 
tile properly located will be found to be sufficient to thoroughly 
drain both. 

Shade Trees. — If the earth of the roadway is heavy and diffi- 
cult to drain, shade trees should not be planted too closely 
together, and they should be trimmed of all heavy foliage to a 
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considerable height from the ground so as to let in the sun and ■ 
air and thus hasten the drying of the road after a storm. If the 
ground is well draioed, nothing will add more to the beauty of 
the road or to the pleasure of the traveler, than a line of sturdy 
trees on either side of the road. Elms, rock maples, horse ciiestnuts, 
oaks, beeches and pines are among the favorites in different parts 
of the country. The soil and climate will determine what tree: 
can be set out to the best advantage and the judgment of the 
reader will guide him as to what distance apart the trees should 
be planted. Thirty feet for elms and a shorter distance for less 
spreading varieties will serve as an approximate rule. Trees 
sbould not be planted too near a line of uncfer drains as the drain is 
hkely to become clogged by the fibrous roots. 

In Brief. — On earth roads the road machine should be fre- 
quently and thoroughly used- It is best used when, the soil is 
damp but not muddy. 

Keep the surface ditches open ; divide the work in each town or 
road ^strict and make each man responsible for the care of the 
road within fixed limits. 

Keep the roadway dry and use wide tires to roll it and insure 
its smoothness. Front wheels and rear wheels should not "track;" 
make the rear axles longer than the front; tracking wheels pro- 
duce deep ruts ; you never saw ruts at a turn in the road. 

Give to the road machinery of the town theaame care and atten- 
tion that you would give to your own. 

If you lind your work to be successful and your roads improved, 
write to the I*ubhsher and state your experience and your opinion 
of the value of a good road. Name and address on the front cover. 
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. ERE and there along nearly every couatry to^ 
we find a place wneie the roadwa.y is crossed 
by a. small stream, and where the streant is 
not so large as to demand the constniction of 
a bridge or a culvert, a small cross drain may 
be used as a channel to conduct the water 
OSS the road; but this drain should be 
substantially made, so as to be solid and per- 
manent, for the caving in or washing out of a 
badly built drain has broken the leg of many 
a good horse, and brought disaster to many e. 
traveler who has staked his faith on the 
fidelity of a shiftless and incompetent path 
master and gone abroad at night on the 
country highway. 
Wooden Cross Drains. — wood is ]>erishable and is not well 
adapted to the making of drains, but it is cheap and, in many 
localities, is the only available material from which a drain can 
be made at a reasocatde cost. If stone cannot be bad and drain 
pipe is ont of the c[uestion, a substantial cross drain can be 
made of dattened timbers and planks, as shown in Fig. 31. In 
making this drain the trench is dug across the road in the line 
of (he drain and of sufEciect _^^ 
depth and width to contain the 
timber and plants. Then the 
bottom is carefully formed so 
as to make a smooth, solid foun- 
dation, having a slight grade or 
pitch in the direction in which 
the water is to run. Two flat- 
tened timbers are then laid at Fiourb 
some convenient point on the ^'' 
roadway near the drain and so Wooden Cross Drain, 
placed as to be parallel with each other and as far apart ii 
the clear as they are designed to be when placed in the dram. / 
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course of three-inch plank is then spiked across these timbers 
from end to end, using 50-penny nails for this work, until the 
course of planks extends from end to end of the timbers. This 
row of plank is to be the bottom of the drain and when the short 
bottom planks are securely spiked to the timbers, the timbers are 
turned over (thus bringing the planks at the bottom) and placed 




k 



Figure 52. 

Side view of timber short span, crossing over creek or open drain ditch. 
Dimensions are given in the figure. This makes a very substantial struc- 
ture when new, and in many parts of the country can be put tip cheaply 
and will prove a great improvement over the structures now used for a 
similar purpose. 

m the pit dug to receive them. After this is done another pair 
of flattened timbers are placed on the top of the first course 
already in place, and three-quarter inch au^c:er holes bored 
through the centre of the top limber and half way through the 
bottom one, about four feet apart throughout their entire length. 
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Into these auger holes should be driven, securely, drift bolts, 
tDree-quarters of an inch square, and of sufficient length to fill 
the auger holes, and the timbers are thus securely fastened 
together. In the same way, if necessary, another course of 
timber is put on top of the ones already in place, till the drain 
walls reach the height of the surface of the road, after which 
another course of three-inch plank is securely spiked crosswise 
over the top of the drain, and, over this, for greater strength and 
permanence, it may be well to spike a layer of three inch plank 
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endwise across the roadway or at right angles with the shorter 
planks which are spiked directly to the timbers. 

Figures 32, 33 and 34 show plans for a short span crossing 
where the opening is too large for the ordinary cross drain. It is 
adapted to locations where the ground is soft and the flow of 
water sluggish, but like all timber structures can only be 
depended upon to last for a few years. 

Other forms of wooden culvert will suggest themselves to the 
ingenious mechanic, and no single plan can be suggested which 



■may not be more or less modified to advantage to meet the con- 
ditions presented in different localities. ' 
™-B Culverts.— A good pipe cross drain or culvert, if well 




orossiog shown in Figs, ji and 



laid, will last for many years and will supply a regular and suffi- 
cient waterway, and one that is easily cleaned; and if the top 




protect the pipe and the bank i Is best to termiiiBte each end oC tbodndn 



feet that pass over it, such a drain is probably the best that can 
be used on a common dirt road. Cement pipe may sometimes be 
" —-'- "- a reliable manufacturer; but 
vitrified BCone pipe is gener- 



need to advantage, if made by 
S/om,^// I Bric/iHfa// 
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durable. Only the "Salt 
glazed" pipe should be used. 

When pipe is used for a 
cross drain or culvert, a sub- 
stantial face wall or abutment 
should generally be built at 
each end to contain and pro- 
tect the ends of the pipe. 
The bottom of the abutment 
should be located far enough 
below the bottom of the pipe 
to escape the effects of frost 
which might heave and dis- 
rupt it. 

These face walls or abut- 
ments may be made of brick 
or of common rubble masonry 
in which the stone should be 
„,^^ laid in strong cement mortar 

and well bonded. 
Iron Pipe Culverts. — For durability, cheapness of laying and 
thorough reliability, no form of culvert surpasses those made of 
iron pipes. They are lai^ely used by many 

of our railroads. East and West, in the laying y- ' 

of small culverts and by hundreds of high- 
way officers in all parts of the conutry. It 
is made in twelve foot lengths and the pipe 
is thick enough to sustain the heaviest loads 

which pass over it — the thickness increasing i 

with tiie size of the pipe. Two or three ' 

lengths will generally be sufficient for a road- 
way crossing. Where the bank is low and 
the flow of water lai^e, two or more lines 
of pipe can be laid side by side to provide for 
complete drainage. Cast iron pipe of differ- 
ent sizes will cost about as shown in table on 
following page, reckoning the price at $35 
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In laying iron pipe culverts the lengths 
should be carefully joined and bedded and 
the ends set in brick or stone masonry. ^ 
When the pipe is smaller than twelve inches ' 
in diameter, a screen or grating should be 
put in at the up-stream end to kee^ <w.t fe 
vent the choking of the dtaVu. 
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COST OF CAST IRON CULVERT PIPE. 



1 1 

I 4 



I t 

« I 



* i 
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8 in. pipe, 12 feet long, weight 
10 
12 

14 
16 

18 
20 
24 
30 
36 
48 
60 



t < 

1 1 
I < 



< 



t « 

i( 
« t 
t « 
It 



•480 lbs 

600 

840 



t < 
< t 

<< 

<4 



S 40 



10 50 

14 70 

21 00 

23 10 

26 25 

31 50 

37 80 

5^ 55 



1200 
1320 
1500 
1800 
2160 
3060 

3900 *• 68 25 

7200 •• 126 00 

12000 " 210 00 



If our roadway is provided with a centre drain, or if an under 
drain has been placed at either side of the road, we had better 
put branch pipes in the line of our culvert to receive the water 
from the under drain in the roadway. 

The following brief table of manufacturers' list prices of 
vitrified culvert pipe is inserted for the benefit of the reader, 
but he must bear in mind that in purchasing he will find the 
dealers ready to quote a very large discount from these prices, as 
in the case of drain tile already mentioned: 

PRICE LIST OF STANDARD VITRIFIED CULVERT PIPE. 



inch. 

inch. 

inch 

inch 

inch 

8 inch 

9 inch 
inch, 
inch 
inch 
inch 
inch, 

24 inch 
30 inch , 



3 

4 
5 
6 



10 
12 

15 
i3 
20 



Per Foot. 


Bends. 


Branches, 

2 ft. 


Traps. 


$0 14 


$0 40 


$0 63 


$t 00 


16 


50 


72 


I 50 


20 


65 


90 


2 00 


25 


85 


I 13 


2 50 


3-5 


I 10 


I 35 


3.50 


45 


I 80 


2 03 


5 so 


55 


2 35 


248 


50 


65 


2 75 


2 93 


7 50 


85 


3 50 


383 


10 00 


» 25 


4 75 


5 63 


15 00 


T 70 


so 


7 6s 




2 25 


7 50 


10 13 




3 25 


II 00 


U 63 




■^ S'^ 


20 00 


24 75 





Slants. — Fifty per cent, more than plain pipe, measured on long: side, lout 
not less than 12 inches. 

Increasers and Reducers, — Double price of two feet of pipe size of larger 
end. 

Stoppers. — One- third of one foot of pipe of the size on which it is used. 

The carrying capacity of each of the different sizes of culvert pipe will 
correspond with the figures showing the capacity of drain tile, printed on 
s preceding page. 



Each length of drain pipe has a "socket" end into which the 

Slain end of another length is made to fit In laying the pipe 
r^n the bottom of the trench in which it is laid should be made 
solid, and should have a 
■ . form and grade corres- 

ponding to the form and 
grade of the pipe which it 
IS to contain, and little 
"hollows" should be 
out across the 




bottom of the trench i 
which the sockets or col- 
lars of the pipe will fit, so 
as to permit the body of 
the pipe to rest on a firm 
bearing at the bottom and 
sides of the trench. If the 
ground is sandy, or of so 
loose a nature that these 
depressions ,or hollows 

po culvert ; outlet or down cannot be scooped Out, it 
will be necessary to lay 

grade throughout the length of the drain ditch and 

e loose sand or earth beneath and around the lower 

1 pipe so as to gn e it a firm bearing 

1 ol the pipes are sometimes cemented but there is 
this point and in most cases it 



the pipe 
then ram 
half of e, 
Thejoi 
some difference of opinion 




will answer quite as well to cover them securely with stiff clay 
well packed around the joints. 
Stone Culverts — !a some localities good stone \& ^(A^^t^aS.. 
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I hf:nji, aii'l 'hiv fac:. vilb perhaps dlher lcx»l c 
mnimtitiii:: m^itt i\ stem ben lo reioci the nse of [ripe and to 
limit a M'ji.f; !,:u\*en. In ceaily every case ron^ mbhln 
/ 7,'iJI ft^^-A■er every purp^ise. 

l'A-'r.::-~ii bHef s-igges:;o=s wiil aid the reader in the 
id -A''>iic '>f tila::::;=g asd civerseeiuK the construction ttf a 
:ii'.ii': '. il/';:*. As already stated, rcogh rabble masonry will 
•th^w:! 'ivcry p'jrprjie ia maiing ;he f.;lven f&r an ordinaiv dirt 
I'.a/I. >)-• :n ;ay:-;j; lae s:oae-w07k plcntv ot ■'headers" shonld 
|yi Mv;':, V. i, :', i.";-,-* ihe stone a s:r:.=g bond, and heavy stone* 
.■.!■', .1'! -X: ■[■fi i: -Jie £3j:leB of :he -.ip-stream end of the cnl- 

M>d fioalicg ice in the season of heairy 
/resbets. The 
opening ot 
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calvcr^ Va::* •iA:e*n tocbM ih-.^t 
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Section of £nda 
f^ftng A fiagSfWioai 

ihc work OS be dona for ■ prii 



passage of large bodies ot water; the bottom of the openisK 
shir^ be paved vri:h stosef i^et i>3 ed^ and given a downward 
carve ;a the c«n:r*. st-nieUiiag alter the style of an inverted arch. 

The k>->\-eT or ;.'p s:i.-e of -.he c-jlvert should be at least several 
ia^es beli^vr iho s-.:r;ji» o: the n:a>;w3v and the bottom of the 
cnlv«n foi:ndjt:<.^ shonld be be>w the frosi line. 

On this s-jbject ("if dra^ss az^'. c=Iven# i: may be wdl for tiie 
leader to know iiomething of the question ot~ TainfalL Each 
ciil\-en iv drain will naf.'.ril'.y Iv requiiied to pass an amonnt of 
water whioh •.■nmes fror:: ilie ad;ai.-i.<::: "water shed" (or land 
frcin whic-h the water w;'.; ?.Mif toward xr.c. thTough the cnlveit}. 
Om^ inch of rainfall per hosr isdioaies a heavy downponr. 




This amount gives in round numbers 23,000 gaUons of water 
per acre per hoar, or about 377 gallons per minute per acre. 
Much of this water will, of course, be held back by various 
obstacles, and not more 
than 70 per cent, will 
re^h the culvert in the 
hour in which it falls. 
If a certain water-shed 
is composed of a thou- 
sand acres, then the 
heaviest rain storm 
will pour out upon this 
water shed about 377,- 



.ogailor 



pern 



and if the water-shed 
IS made up of steep 
side hills and rocky- 
slopes the water will 
run off quickly and 
reach the culvert soon 
; after it falls, while, on 
culvert. the contrary, if the 

■water shed is composed of flat lands gentle slopes and porous 
soils, the water will reach the culvert more gradually and much 
of it will be aTDsorbad in the earth. — 

1£ drain pipes should be used it is well tc 
remember ihat where the road surface i; 
only a shrrt dista 




vented from using as large a pipe as he would otherwise select. 
he may avoid the difficulty by using two or more lines of pipe, lai<i 
side by side across the roadway, building them into the abut- 
ment at each end, as already described in the case of a single 
pipe. 
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BOUGHT iron and sleel are 
rapidly displacing wood in the 
construction of all important 
bridges, and even for short span 
bridges on country roads these 
metals are now largely em- 
ployed because of their greater 
strength and durability, better 
appearance and the sound 
economy shown by every public 
officer who erects a safe and 
permanent structure in place 
of a doubtful and temporary one. 

The making of iron and steel bridges is a specialty, and several 
of the large bridge companies have brought the art to a point of 
perfection which ordinary engineers can scarcely hope to surpass. 
These companies employ the best experts botli in designs and 
manufacture and put their work together with so much facility 
and at so reasonable a price as to leave little excuse for the erec- 
tion of a wooden bridge. The writer will only surest one or 
two points regarding the selection of an iron bridge; 

Deal with a responsible company — a concern capable of filling 
its obligations and Eceeping its contracts — a company of reputa- 
tion that is known to use good materials and to supply all parts . 
of full dimensions and weight without ■' skinning" and weaken- 
ing its work. If the stream or gorge to be spanned is of consid- 
erable width, let your engineer determine by a careful survey tiie 
number and length of spans to be put up. Iron piers are cheaper 
than masonry and in many cases these can be supplied by the 
bridge companies at a great saving to your town. The width <rf 
roadway should be somewhat in proportion to the length of span. 

'A sep^rAte number of Potter's Good Rn^DS LtBRSBv devoted 
^ntirely to the subject oE " Highway Biiages'' and t>i\\-j \\\M!,Ma1<A,\»Tani 

trJII appear in the Fall of She present year, iR^m- 



It should generally be not less iban fotirteen feet and may be 
eighteen or tyenty feet when space is required for the passage 
of two wagons. Calculation should be made for a live load in 
pounds for each square foot of roadway and the strength of the 
bridge should be fiiced accordingly. For common country bridges 
not on main roads, this load may be reckoned at loo pounds 
per square foot; for bridges in towns and on principal countiy 
roads, this estimate may run fron no to isj pounds forwidii 
■ of roadway not exceeding eighteen feet These fig^es are for 
spans, of sixty feet and under. For longer spans the live weight 
per :iqiiare foot is a trifle less. 

Allowable Strains.— Wrought iron should not be subjected to 
a strain of more than iz, 500 pounds per square inch for principal 
tension rods nor more than' 10.000 pounds for counters and sus- 
pension rods; floor beam hangers, g.ooo pounds per square inch; 
compression members, 10,000 pounds per square inch. Good 




FiotJEE*> Thirty Feet Spah I-Beau Cantilever Bkidoe. 
Built by the Indiana Bridge Company. This bridge is cue oC several 

bridge iron will stand from 45.000 to 50,000 pounds per square 
inch ; 24.000 to 26,000 pounds elastic limit; will have a good fibre 
and can be bent cold from ninety to 180 degrees without fracture. 
In writing to a bridge company for estimates, state the number 
and length of spans required, the width of roadway, whether side- 
walks are required or not and if so, whether upon one side or 
both; capacity; kind of substructure; height of bottom of bridge 
from bed of stream; kind of lumber required (for flooring and 
timbers) and what it will cost per thousand delivered at the pro- 
posed bridge site; distance to the nearest railway station. This 
mformation will enable the compaivv \.<i wi'^i^Vj a.^Q.cree. «33™"<i!*> 
«s(i/nate and perhaps give you a.lower'bvi., ^.J 

Place your contract for an iron \iTi4%«j TO-eoE eoiV^ "?sSi.^s>-«f 
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the shop work may be done in the Winter and the bridge put in 
place early in the Spring. This will result in placing your work 
in the shop when work is generally slack and will enable you to 
get lower estimate and prices. 
Wood is only about one-fifteenth as strong as iron, and besides 

being very perishable 
and hence only suitable 
for temporary struc- 
tures, it loses much 
of its strength by the 
cutting and fitting of 
the various parts when- 
ever it is used for the 
making of a highway 
bridge. The bridge is 
the weakest point in 
every highway and it 
should be made as strong 
and reliable as possible. 
The writer has seen 
many substantial and 
lasting wooden bridges, 
but the best wooden 
bridge cannot be fairly 
compared with a well 
made steel or iron struc- 
ture, either in point of 
strength or durability. 
In some parts of ttie 
country wood is still 
used for bridge making 
because it is closely at 
hand and the question 
of first cost is so import- 
ant as to prevent the 
purchase of an iron 




Figure 44. xron Sub-structure (Pier or 
Abutment;. 



The piles are driven well into the ground so bridge. Having in mind 
as to insure a firm " footing " and the space this fact the writer will 
inside the cylinders is filled with concrete include here a few hints 

which, when packed about the piles, becomes j 4.- j 1 

a solid stone mass and makes a very firm ^^^ time-proved plans 
foundation. In all locations where heavy for the making of sub- 
masonry piers and abutments are not posi- stantial wooden bridges: 
tively required, this form provides an excel- .•-,1 ,„^- „ i,- ^^„ j^^ 
lent substitute at much less cost. still urgmg his readers 

the better economy and 

wiser policy of putting up an iron bridge whenever the money is 

available or the public credit good enough to meet the expense. 

Poundations. — By all means leave this subject to the skill and 

judgment of a. g-ood civil engineer in yout \oeai\tY. If the bridge 

is of short span and the earth at the "bndge s»\\fe AxmiotrE^-'j ^ara.^ 



ftti intelligent stone mason or contractor may complete a very 
excellent ]ob, but unless the work is done by day labor, a good 
engineer or inspector had better baemployed to oversee the work. 
Abutments for country road bridges of short span are generally 
made of rnbble stone masonry, laid in hydraulic cement mortar, 
milted in the proportion of two parts sharp, clean sand to one part 




Iron Bridge Sixtv Feet 



differ ■" ■ ' 



,o£tb 






sidewKlk six feet. Averyexce 
oadsandviUageatrcela. Trosae 
; supplied by bridge qompanles i 



American Rosendale cement or any other good cement of equal 
strength. The face of the abutment generally has a batter of 
about one inch to the foot and the thickness of the abutment at 
the bottom is about two-fifths of the height. Where the pressure 
from the earth filling in the rear is slight, stone work may be 
saved by "stepping off" the abutment on the back. 

Timber for Bridges.— Trees should be tut after they liave 
reached full growth and before tbey begin to decay. The sap- 
wood which is always near- 
est to the bark decays . . 

quickly and is unfit for per- - !v i ^ y^\. 1- * i 

manent work. The heart 
of the tree is dark in color, 
firmer, stronger and more 
durable. Trees are gener- 

months and in July when 

the sap is not in circulation, F1OUBB46. 

though recent writers de- wlth Bottou 

clare in favor of catting 

trees in Mid-summer and 

Autnmn, claiming that experience shows these to be the most 

favorable seasons. 

Timber should be well seasoned before be\n,% iiaei {-31 WAsys 
wort. To be thoroughly seasoned by TiaX-viiai, -tteaaa aS*i'a\-'^"«»a 
years are required. The timber sbou\a\« Si-«ftei. " ^"^ '■^ ■^■^™*« 
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lengths and sizes, and sheltered from the .direct action of wind, 
rain and snow, but exposed to the free circulation of air. If laid 
in piles narrow strips should be placed between the separate tim- 
bers, to admit air on all sides. 

Pins for Connections. — In the making of wooden bridges 
and especially wooden lattice bridges, hard wood pins have been 

commonly used to con- 
nect the pieces together. 
These pins are extremely 
weak in proportion to the 
surface they present un- 
less they are made so 
large as to require an un- 
due cutting of the tim- 
ber. Iron pins and bolts 
are much better and 
stronger, insure a neater 
job and their use avoids an undue mortising or boring of the 
timbers and plank. 

The simplest form of a highway bridge is that composed of 
beams or stringers laid across from one abutment to the other 
and supporting the floor. For a width of bridge not exceeding 
sixteen feet the following dimensions may be used : 




Figure 47. Another Form, Showing 
Application of Struts or Braces 
FROM THE Bottom. 



Span in Feet. 


Number of Beams or 
Stringers Used. 


Si 


ze of each Beam 
or Stringer. 


5 to 7 


2 

3 
4 


1 1 1 

i i I 


8 X 10 
6 X 10 


J /.... 


4 X 10 


8 to 10 


2 

3 
4 
2 

3 
4 
2 

3 
4 


9 X 12 
8 X 12 




6x 12 


11 to 13 


10 X 14 

8 X 14 
6 X 14 




14 to iG 


12 X 18 
9x18 
6x 18 



Iron l-Beams. — Even where simple beams are used it is better 
to employ iron I-beams if possible, as they last for an indefinite 
time aad are subject to none of the defects which are so fre- 
quently the cause of failure in wooden bridges. The price 
for iron beams in small quantities ranges from three to &v& cents 
per pound according to locality. TYiete ate ^^^eial discounts on 
large orders. A couple of ftfteetv \t\cVv itotx V\>fe«crcvs» ^csv^gcsfv^i^ 
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200 pounds per yard, will carry all the wagon traffic on an 
ordinary road where the width of roadway is not more than 

fourteen to sixteen feet 
and the span between 
abutments not over 
. twelve feet. 

"Where the span ex- 
ceeds sixteen feet or 
where' timbers of suffi- 
cient strength cannot be 
had for the opening 
spanned, smaller 
stringers may be used 
and these maybe braced 
from the bottom by struts set against shoulders formed in the 



S 



^ 




Figure 48. 



Stringer Stiffened by 
Corbels. 




Figure 49. Side Elevation of Truss for Twenty-Foot Span 

Wooden Fridge. 

The bottom thord or strtnsfers in each truss is 6 x 8; each rafter main 
brace is 5 x 6. The needle beam or transverse beam is 6 x 8. Two one>inch 
rods run from the peak of each truss downward and support the trans- 
verse or needle beam. The two suspension rods in each truss diverge 
to a wider opening- at the bottom, through which the lower chord passes. 
This arrangement avoids boring the lower chord at the centre and increases 
the stability of the truss. The toe of each main brace or rafter is fitted 
into the lower chord by two shoulders cut to a depth ot j14 inches at the 
outer extremity and V of an inch at the inner extremity of the cut. This 
cutting of the shoulder should be at least 20 inches from the end of the 
chord. Two H inch bolts secure the lower ends of each brace with washers 
under the heads and nuts. The suspension rods at the centre are provided 
with ample iron plates and washers at top and bottom, the plates being half 
an inch thick and fitted to the surface of the wood with which it comes in 
contact. Under the ends of each truss, for greater security, mav be spiked 
(along the lower side of each chord) a strip of hard woo'd plank 2x6and 
about 2J4 feet long. For a roadway 14 feet wide between trusses, 6 floor 
timbers ^ x 8 in size, should be laid lengthwise with the Jbridgie restltv^; o^ 
the abutments and transverse beam. Two o^ \.\i^afe %\\o>5\'^. \«. ^^^^ifc^ 
agr^inst the inner sides of the two trusses at\d t\\e. oX-Yvex \o>xt ^^N- ^\.^^5;«^^ 
distances apart across the roadway. For tY\e ftoorXtw; aVcvcXx ^\«wxJ«. xswj 
usecL Height of truss is equal to one-tV\\rd \Vs\e'ns'^>cv. 
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abatmeat and meedng' at th 
in Fig. 46. By this simple an 
to thirty feet may be mad 
followed in Fig, 47 in which 



th tringers, as shown 
pan of from twenty-five 
Th same principle is . 
ce is bolted to the 
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PiouBE 50. Plan for a THmTY-Foox.SPAri Bridob. 

Ttae dimensions ol pieces comp<islnfr the trnss are shown In t 

The wall plates may be either 9 x ig or 10 x 13. Each panel Is ooe-l 

length of the bridge. Each brace is fitted at the toe by a beveled c _. 

bottom chord as described in Fig. jg. In forming this tnissaa nellas that 
in Fig. 53 a slieht " camber" should be given the truss by properly fittine 
the Limbers and screwing up the anapeDsion rods. This tmas will contain 

hundred and iiCty pounds o(' iron. 

centre of the stringer and between the ends of the two stmts. 
Sometimes it is necessary to have the space beneath the bridge 
entirely clear, and in such cases bracing from the bottom must 
be omitted, and another means found for strengthening the 
stringer This is sometimes done in a simple 1 







bolting substantial timber corbels to the bottom of the stringer 
from each end to a distance oi several feet toward the centre 
^s shown in Fig. 4a, but this atraiigeme-a\, \% ii-asi^'ii-] and 
is rarely adopted, though corbeis oi ama^t svia aw <;OTOr 
•noaly used on the bottom cbord ol 'woofte^i Wvi'ssfta. seftis^ 
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the most common form of country bridge is that shown in 
Pig. 49 which is easily applicable to spans ranging from sixteen 




Figure sa. Plan of Forty-Foot Bridge. 
The dimensions of principal parts are show in the plan. The arrangement 
and dimensions of floor and floor timbers are the same as in Fi^. 50, and the 
method of construction is the same as in Fig. 50. "When the span is so great as 
to require a considerable height of truss, the tendency of the truss to lean 
may TDe diminished and its stability increased by using two suspension 
rods at the end of each needle beam; causing these to diverge as they 
proceed downward from the truss and passing the lower chord between 
them. 

to twenty-five feet. The dimensions given under the figure 
are about right for a twenty-foot span. 




Figure 53. Plan for a Forty-Foot-Span Bridge. 

Scale for lengths of timbers, i to 100; other dimensions, x to 30. The design 
shown in this figure was originated 'many years ago by Mr. S. Whipple, a 
civil engineer and bridge expert, and adopted with much success for many 
wooden structures throughout the country. The description is taken from 
the language of the original designer. 

In this truss, the upper and lower horizontal stringers a and d, are each 
composed of two pieces, 6 inches deep by 4 inches thick, and placed 6 inches 
apart. 

The brace c is 6x14, edgewise to view, with. 6 Incl^a^oaA. q-wX. Q,l\2oL^^s^ve^'^> 
^t the upper end, to make room for d and e. KX V\^«v\o^«t «t\A.. J-"^^^^^^ 
into a boxing of 1 inch depth, upon tYve wpp^T «ocv^ vwckstrc ^^^Jj^^^x-a 
strmgreraa, while the middle portion, 6 incYiea VnX^iviVa^^^>^^^^^^^ 
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the abutmentf beine beveled off even with the lower side of a» The verticaL 
di consists of 2 planks, 8x2]^, placed 3 inches apart, to receive the upper end 
of e^ and a 3 incn tenon formed on the lower end of f, between. There is a 
boxinf? X inch deep at each end to let in the upper and lower strinsrer pieces, 
and the vertical pieces should extend at least 6 inches bejrond the boxing. 
There is also a boxing^ in d^ just above the strinf^er tf, an inch deep, in the 
edge, to receive the cross bearer, and the cross bearer is boxed 4 or 5 inches 
deep,to receive the verticals d. 

The diagonals ^,^ 3^*7 inches, are locked or tenoned together at the 
upper end, and titted into a half inch boxing on the inside of the upper 
stringer b. In the centre is a mortise 3x7 inches for the piece e to pass 
through. The lower end is reduced to 3 inches wide between the pieces d^ 
and 4 inches at the end, having a head, or reversed shoulder fitting a trian- 
gular boxing inside of df, shown by dotted lines. 

The diagonals ^,^, are secured each by 2 bolts of x% inches diameter, and a 
few spikes at the upper end; and at the lower end they are halved and 
locked together, with a piece of 2 inch plank, 2% feet long, locked, bolted, 
and spiked on to each, and extending across the other to the end. These 
short pieces, being reduced to i^^ inches thick, except for 6 inches at the 
upper end, which forms the locking, they just fill the 6 inch space between 
the stringer pieces. Two bolts of i % inch iron, through stringer and diago- 
nals, with a few spike, complete the arrangement at this point. 

To secure the vertical position of the truss, a brace and tie runs tip frotn 
a point in each cross beam, about 2^ feet from the centre of the truss, to 
or near the top stringer, being secured at each end so as to act by either 
tension or thrust, with a force of some 2000 lbs. each. Perhaps the best 
arrangement for this purpose is, to use a 3 inch square, or 3x4 scantling for 
the brace, with a f^ iron rod running beside it for the tension. These are 
not shown in the figure. 

If the lower stringers cannot be obtained of the whole length, they raav 
be spliced by a two-lock splice between cross beams, with a piece of 2 inch 
plank about 6 feet long, which will extend 16 inches beyond the lap each 
way, well spiked on to the inside. Six inch pressed spike {% inch iron), 
the points drawn about an inch for clinching, with a portion of 5 inch spike, 
may be used to advantage in this splice. 

But the splicing, at best, adds considerably to the expense, and it is 
better, when practicable, to obtain stringers of the full length, even at a con> 
siderable extra cost per foot. 

The writer might multiply hints and designs for wooden bridges 
to an indefinite length, but it is the intent of this little book to 
give only such practical information on the subject of bridges as 
will lead the reader in the right direction and enable him to avoid 
disaster which so often occurs as a result of shiftless and ignorant 
work. 

Bridge building requires special knowledge and every tyro can- 
not afford to undertake it. For every important structure employ 
the best skill available and put up the best and most substantial 
bridge that your money can afford ; always a stone or iron bridge 
when such a thing is possible. 

The End. 
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HSRV, ready August first, i8s() 

A complete and FULLY IL- 
LUSTRATED practical hand book 
on the making of Macadam roads. 
It contains the meat and pith of 
the best information gathered 
troni the experience of European 
and American road makers. 

It tells what a Macadam road 
IS describes oldundnewmelbods; 
shows Chat Macadam roads are 
easy to make and easv to maintain ; 
gives SinPLE RULES FOR CON- 
STRUCTION. -ind ESTIMATES OF 
COST; tells why rolling isnecessary 
and how rolling should be done. 
It treats of grades and drainage, 
describes the different kinds of 
stone, tells what stone is suitable 
andwhatisnot, refers to trap, lime- 



JOHK U MACADAM. 




flints FIELD STONE, ri\ei stii e and other varieties; tells how to 
hem Itgives you the COST OF STONE BREAKERS of different 
makes; tells what they will do; what 
power is necessary; the cost Of 
steam power and steam engines, 
wuh suegestions for care and. use 

stone-, Nj'Ua.'L ■ai.^i '^r^^v-Mt,'^ 

WD RbuOH. 





MACiDAM KOADS. 

and sprinkling, nu.l gives !>ugg«» 
tion;; fi>r RE( A'RS and mainte- 
nance, with hintK U>r keeping > 
nacadam road in good condition 
ut the lowest cost. 

It takes up a subject not hereto- 
fure referred to in wurkscm Macadam 

roads but specially important in this country : to wit, the USE OF WATER 

POWER ill the making of road metal (broken stone) for mad work. In 

hundreds of localities in this 

country splendid water power 

is running to waste in streams 

that are lined on both sides 

with rocks and stones that 

would make the best load 

material. 
This little book tells HOW 

TO MEASURE A STREAM ; 

how to determine the power it 

will supply ; how to build a 

dam and what a water wheel 

will cost and wiiat it will do. 



A si>ecial chapter ou practic 
and svstemalie MAINTENANO 
written by 0. A. ROULLIER, 

E. (whose splendid success in t 
making and care of Wacatlain roe 
has given him a wide reputatio 
will be a valuable and interests 
feature of this numl«r. 

"MACADAM ROADS" , 
scriptions aiiEl illustrations of 





be fully illustrated and will contain de 

BEST AMERICAN MACHINES used 

nance of these roads, including stone breaking, rolhng, screening, 

ling, sweeping and hand work. 

Siibacriptions for the entire series, 50 CENTS PER VEAR, 
3/itcle C4q>les, 10 cents eacAi. 
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if POTTEk's GOOD Roads Library, i 



A ulain treatise in every-day laDguagt, describing io detail the BEST PRACTI 
nefHODS of malting HIOHWAY BRIDaES, including both toundaMona and »u 
itnicUireB. This number is eontribuiEd by JOHN N. OSTROn. C. E., an dble 



al bridge engineer of lo 



BEST PRACTICAL 
■ ons and auper- 

'.., an dble and 
Intcreiting and 




men FULLY ILLUSTRATED 

tork o( Mr Oatrom will include a treatment of the itnportant subject of hiBhway 
in such form that IT CAN BE READILY UNDERSTOOD BV EVERY TOWN AND 
V_ OFFICER and yet of such practical value as to entitle It lo ■ place Intb*' 




IITGHWA Y BRIDGES. 

will commena it to the atteni on o£ every public officer and cn^neer who feels a 
tarost in the cons mci on ot highwaj b dsea. 
Mr Oatrom s long axper ence ana pract ca l£now edge comb ned with his «e bi 
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THOMAS APPIiETON, Civil Engpineer. 

M. Am. Soc. C. E., M. Am. Soc. M. E., M. Boston Soc. C. E., M. Western Soc. E. 
637 AND 638 RIALTO BUILDING, CHICAGO, ILL. 

B. J. ARNOIiD, M. Am. Inst. £. B., Consulting^ and Constructing^ Eng^ineer. 

Specialty : Electric Railways and Power Stations. 
666 THE ROOKERY, CHICAGO, ILL. 



LATHAM ANDERSON, M. Am. Soc. C. £. 

Park, Landscape and Sanitary Engineering. Laying out towns and suburban property. 

49 JOHNSTON BUILDING, CINCINNATI, O. 



R. C. BERKEIiBT, Jr., Civil Engineer. 

Sarveys, Plana, Estimates and Constmction. 
1309 MONADNOCK BUILDING, CHICAGO, ILL. 



G. BOUSCAREN, Consulting Engineer. 

Surveys, Construction and Inspection of Railways, Long Span Bridges and Roofs, Structural 
Works of Iron and Steel. Water Works, Irrigation, Drainage and Sewerage Systems. 

MITCHELL BUILDING, CINCINNATI, O. 



HENRY T. BEACH, Civil Engineer. 

42 WHITE MEMORIAL BUILDING, SYRACUSE, N. Y. 
P. 0. Box 376. 



J. A. COLBY. 

Inspection of Materials and Workmanship for Bridges and Buildings. 
GIRARD BUILDING, PHILADELPHIA, PA. 



THEODORE COOPER, Consulting Engineer. 

Bridges, Viaducts, Buildings, Marine Piers, Foundations, Etc. 
36 BROADWAY, NEW YORK. 



E. C. COOKE, C. E. W. W. READ, C. E. 

COOKE & READ, Engineers and Contractors. 

Plans, Estimates and Specifications prepared for Water Works, Sewerage, Railways 
and Municipal Work. Contracts taken and work superintended. 

402 SOCIETY FOR SAVINGS BUILDING, CLEVELAND, 0. 

J. T. FANNING, Consulting Engineer, M. Am. Soc. C. £. 
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G. W. G. FERRIS & CO., Civil Engineers. 
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M. GRAY, Consulting Engineer for Municipal and Sanitary 'Work* 
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Civil iBrxQlneetB, 



Jacob A. Harman, Mem. Western Soc. of Eng. Wallace C. Etans, Mem. 111. Soc. of Bng. A Surt-. 

HARHAN & BVANS, Consulting: and Civil Engineers. 

Designs for and Reports on Water Works, Sewerage Systems. Paving, Bridges, Land Drainftgs 
and Engineering Investments. Railroad, Topographical and Town -site Surve:/s. 

100 Y. M. O. A. BUILDING, PEORIA, ILL. 
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NICHOIiAS S. HUil., Jr., M. £., Consulting XSngineer. 

Examinations and tests of old plants for securing economy of fuel. Inspection of materials 
and railway equipment Specifications for Steam Power, Pumping and Electric Plantd 

203 EAST GERMAN STRiSET, BALTIMORE, MD. 

1¥M. JACKSON, Engineer and Contractor, C. E., M. Sc. 

Roofs, Bridges and Buildings. Designs and Estimates made and Contracts taken. 
466 WILSON AVENUE, CLEVELAND, 0., and POTTSVILLE, PA. 

E. F. I.AYMAN, Civil Engineer. 

Special attention paid to Village and Suburban Improvements, Sewerage, Drainage, 

Water Supply and Road Construction. 
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KARIi li. liEHTMCAXN, Civil Engineer and Architect. 

Specialties: Calculation and Designing of Buildings and Bridges, Stone Arches and Foundations. 

52 PORTLAND BLOCK, CHICAGO, ILL. 

MODJESKI & NICKERSON, Civil Engineers. 

Designing, Inspecting and Building of Long and Short Span Bridges, Viaducts and 

Metallic Structures in general. 

760 MONADNOCK BUILDING, CHICAGO, ILL. 

JAMES OWEN, I>I. Am. Soc. C. E. 

Special attention to the Improvement and Development of Towns and Suburban Property. 
Plans and Specifications prepared for Roads, Bridges, Drainage and Water Works. 

721 BROAD STREET, NEWARK, N. J., also MONTCLAIR, N J. 

CI.IFFORD RICHARDSON, Assoc. Am. Soc. C. E. 

Chemical Analyses and Physical Tests of Asphalt, Hydraulic Cements, Bricks, Sand, Clay, 

all Construction Material and Water Supplies. 

14TH STREET AND PENN. AVENUE, WASHINGTON, D. C. 



ANDREW ROSE WATER, Mem. Am. Soc. C. E., Civil and Sanitary Engineer. 

Sewerage and Municipal Public Works a Specialty. 
422 BEE BUILDING, OMAHA, NEB. 

W. B. RUGGLES, Wl. Am. Soc. C. £. 

Surveys, Plans and Estimates for Improvement of Old Railroads. Inspection made. 

Construction supervised. General Engineering. 

UNITED BANK BUILDING, CINCINNATI, O. 

B. SCHREINER, Mem. West. Soc. C. £., Civil Engineer and Architect. 

Public and Private Buildings, Water Works, Bridges, Sewerage, etc. 

DES MOINES, IOWA. 



EI>WIN THACHER, Engineer. 

Bridges, Roofs, Turn-Tables, Iron, Steel or Combination Structures, Foundations. 
Designs and Estimates furnished. Examination ot Q\& ^Xtwk.\»k^'s>. 

466 W. JEFFERSON STRIBKI, l/im«N\\AS», ^«:^» 



TO MAKE GOOD ROADS vou need 

Brennan Rock Breaker 

SEVEN SIZES 
Capacity from EiaHT to ONE HUNDRED toas per hoar 

THE ONLV MACHINE WHICH PROPEHLV CUBCm STONE 
TAKE* THIHTV PER CENT. LESS POWER THAN ANV OTHER 




= Co 
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COMPLETE CRUSHINO PLANTS DESIONED AND FURNISHED 
INCLUDING 

BOILERS ENGINES 

SCREENS CONVEYORS 

PIERCE & MILLER ENGINEERING CO. 

42 CORTLANDT STREET 
NEW YORK 



^yoa trrtte pieaae 




Rock Breakers, 

Ore Qranulators, 
Elevators, 

Hoisting riachines. 
Steam Shovels, 
Grapples, 
Dredger and Scows. 



TELEPHONE. i> 

JAMES H. LANCASTER, 

PATENTEE AND MANUFACTURER, 

39-41 CORTLANDT STREET, 

NEW YORK. 

One Hundred and Fifty riachines In successful operation. 
Send for our 60 Page Catalogue. 



THE • LANCASTER 

KOCK AND ORE CRUSHERS AND 

QRANULATORS. 



Combination 

Excavators, 
Placer Qold 

A malgamators , 
Suspension 

Cable- Ways, 
Hand Power Holsters, 
Electric Holsters, 
Gasolene Hoister. 




(When JOB write pi 



The {Richardson Adjustable Wide Tires 




!IIIII|g,illllPK,!DIEtSStlll 

The magnitude of our 
general business as rnann- 
facturers and jobbers in 
house -furnishing special- 
ties prevents our giving 
due attention to the push- 
ing of these tires, and we 
have therefore decided 
to offer the 

Patent for Sole, 
entire, or by state, coanty 
shop rights. 

Address, 




F. A. DUNHAM, 

Civil and Consulting Engineer 



PlBlnlleld, N. J. 



Construction and Improveaieat tt 
ROADS and PAVEMENtS 

A SPECIALTY. 

A. T. BYRNE. 

civil Baslnecr and Aarrayar. 

361 FuKoD St., BrooUya, N. Y. 



JOHN N. OSTROM. Bridge Engineer, 

"='"''" j w"^[;7^1oc!^of^Engineer5. East Randolph, N. Y, 

Strain Sheets, Estimates, Details, Inspection, Erection. 

Bridge SuperstTUcture and Substructure, Viaducts, 
RooQ, Building Materials and Steel Ralls 

Surveys for Locatinif Substructures of Afl Kinds P'^^rirtH 

l^mptly Soundingfs and Borings for Bridsas and 

Other Foundations. 

tP/iotcgraphic Reports on Held Work. 
OuMtes Furnished to ResponslbXe VaT\\e% on K^iMUoUttaii 

(Wbea joa irrit« pleaae menUou "'?t>mK.^'^ 



When you need Good Bridges 



You cannot do belter than buy from the WROUGHT 
IRON BRIDGE COnP ANY— experience large and varied; 
manufacturing facilities — none superior! Reputation for 
good work established 




The beginning of Good Roads should be Good Bridges. 

Oiten costly, always hazardous, to allow poor Bridges on any Road. 



Illustrated Catalogue on application. 



WROUGHT IRON BRIDGE CO. 

CANTON, On\0, •** 

Twn j'op wrlle pleue menllon '-PorrBRri 
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^ The Addyston Pipe I 



% 



and Steel Co. 



1 



*4 OIJVOI1V1WA.TI, OI 




li* IMPROVED REVERSIBLE ROAD | 

li ROLLERS. 1 



) 



IRON CULVERT PIPE. 

(Wheayou BT(/epfea»eni*nli<in ■■PorraB,') 



0. S. KELLY COMPANY 

SPRINGFIELD, OHIO 




Steam Road Rollers 

Steam Asphalt Rollers 
Portable Heating Tanks 



i^%^^^^- 



i Street Contractors' Supplies 

^ Handsonie CaUlojues sent on application 

II joH i\Tiie plcuBB iiieution " potteh.") 
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•X3 Gates Crush ers in ^C> ■ '^ 

" .J JT70° 
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Works \m2a^je 
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ROAD TOOLS. 




STRONGEST, 

NEATEST, 

and most complete Grader 



Catalogue free. 



Crusher embodies new 
principle whereby weight 
is reduced, capacity in- 
creased, less power re- 
quired and life of crusher 
prolonged. 

Up to 150 tons per day 
capacity. 




Has an ti- friction roller 
bearings; no weight on 
horses' necks; lightest draft 
and most easily handled. 

I "4 to 8 tons. 



Hacblnes shipped on TrlaL 



F. C. Austin Mfg. Co., au.ciSi,V<J., 

(Wbeo jou write p\eBae tnewtott" ■W(m»-.'"'^ 



"LINDELOF" 

STEAM ROAD ROLLER 

FOR MAKINO 

jUicaiiaiiiizeo, flsptalt am Coqoreie Boats. 




HIGHEST RECOAVJAENDATIONS 

FROM PARTIES HAVING THEM IN USE 

This Roller is also a s:ood Lawn Roller. 

>IONEER IRON WORKS 

149-163 William Street.BTOO'Bi^ii.^.X. 
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Hepbalt 
Ibavemente 



^ ^ ^ ^ 



I 



Zbc Barber : : : 
Hspbalt Ipavino Companig 



€ 



fittccn AflUon 
SJacde of (Genuine 
tTtinidat) Bepbalt 
pavement0 laid in 
tbe lllnited States. 



iLo 






I9,yv 



THE 
STANDARD 

PAVEMENT! 
AMERICA. ^ 



:6idbt AflUon 
l!?arJ)6, or more 
tban one*balt of 
wbicb, wad laid 
bi^ tbl0 Gompani^* 



IWo* I Broabwai?, IRew IPorft* 



•RccefveD tbe Iblgbest Hwar^s at tbe TOIlorI^*9 
Columbian ]6iposftfon, Cbtcago, 1893* 



^ ^ ^ ^ 



**HspbaItan& Hspbaltic Cements/* 

SeconD, 

''Xi;rint&a& Hspbalt pavements/* 
''/Dacbiners an& processes/* 
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(When you write ip\e)aLafe laftwWvwL "'■"^qv^EgJ^'^N 



!| p-to-Datc Business Maps :: :: 

Just what you want for your desk and for your 

travelers 

The maps listed below are up-to-date in every particular. They are printed upoo majp- 
bound paper which will permit of very hard usage. The covers are of flexible ototb, lined 
inside with paper, thus living added strength. Thev are, when folded, 2^x5^ inches. 

State and Provincial maps show all counties, in seven colors ; all railruads curved and 
crooked as they really exist; all cities, towns and villages; all rivers, mountains, lakes, etc, 
in fact, everything except townships. The United States map shows all cities of 8,000 and 
upwards. On the back of each map is given an index, by means of whicb the location of any 
place on the map can be readily ascertained. The population of almost all the towns and cities 
Is also given. 

STATE SERIES (40 maps) 

Alabama 15c Virginia 20c 

Arkansas I6c West Virginia 16c 

Colorado 15c Arizona and New Mexico 20e 

Connecticut 15c California, Nevada, Alaska and Sandwich 

Florida I5c Islands 256 

Georgia 15c Idaho, Montana and Wyoming 2De 

Illinois 20c Kentucky and Tennessee 25c 

Iowa 20c Maryland. Delaware and Dist. of Columbia 25c 

Indiana 20c Massachusetts 20c 

Kansas 20c Missouri 20c 

Louisiana 15c North and South Carolina 25c 

Maine 15c NorthDakota 20c 

Michigan 25c SouthDakota 2Dc 

Minnesota 25c Pennsylvania 20c 

Mississippi 15c Rhode Island ....:.. Uc 

Nebraska 20c Texas. Indian and Oklahoma Territories . 25e 

New Jersey 15c United States 206 

New York 25c Vermont and New Hampshire 90c 

Ohio 20c Washington and Oregon 20c 

Utah 16c Wisconsin 20c 

CANADIAN SERIES (4 maps) 

Quebec loc Manitoba, British Columbia and Terri- 

New Brunswick, Nova Scotia and Prince tories 16e 

Edward Islands 15c Ontario 16c 

CHIEF CITY SERIES (18 maps) 

Four-Color Indexes. Showing railroads, depots, churches, wharfs, streets, parks, public 
buildings, etc. 

Boston 15c Baltimore 15c 

Bufl'alo 15c New Orleans 16c 

GMcago 20c Cincinnati 16c 

Cleveland 15c Milwaukee 16c 

Detroit 15c Minneapolis I6c 

New York 20c Niagara Falls 16c 

Pittsburgh 15c Philadelphia ; 20c 

St. Louis 15c San FranciscOr 16c 

St. Paul 15c Washington 16c 

I will send any of the maps above listed, postpaid, on receipt of price. Single maps net 
IC to 20 maps in one order 10 per cent, discount ; 20 to 30 maps in one order 15 per cent, dis- 
count ; 30 to 50 maps in one.oraer 20 per cent, discount. 2-cent stamps taken. 

Building, Hes* \«tV. CVbj. 



Insist on Light Tires 



This is a light tire y"?r 

Six pound Pneumatics are not modern. 

Wc saw the "hand writing on the wall." and prepared to 
tupply a FULL ROAD TIRE, weishJns 3% and LIGHT 
JOAD TIRE ^% pounds. 

Saves two to three pounds over any other make. 
Send f6r Catalogue. 

New York Tire Company,. ^ 

23 Warren Street, New York. 

PINELAND 
INCUBATORS 
AND BROODERS 

^ Have stood the test, and it is 
our purpose to keep them up 
to the standard they have 
New nodei. gained. 

Circulars Free. :: Cataio8:ue, Five Cents. 

Pineland Incubator & Brooder Co. 

Jamesburg, N. J. 

(When joa wrlle please uMiilloa •'Fam»».''> "^ 




The Pineland 



BROKEN SIOHE n^^S,zm. "ivinoMiciN! 

BilBl« Cm BliB still. RiiHaillaliTniiiHoct SSftTcSSSE""" N«"Vo 

Highway Manual of New Yor) 

A manual of existing road laws of the State, with 
practical hints for road making and repairs. , 359 
pages, cloth bound. Price, per volume (including 
postage), One Dollar. Address, 

I. B. POTTER, 

POTTEK BUII.DINC, NE^IT TORI 

l0AzU' fliGl(ltBGts', HuliiiBTs' !ii|il fioQtiaGlois' Qliestoig ol Rnieitea 

" Wood Work ElevKton Beating ApiWrttUA Kaofei4 

" BiBSB Work Enciiie Hiunutiutiircn OoDUxclon Rwflrg KtterUI 

Boiler tUnurarlnrcrn Entrlnaen' SuppUeg HuMli, 'nis. etc Blste 
Brick H&iiuracturerB FlraPTOoaa? kUrttlfl Pl-oducon, «tc. fitone Qaarrlea 
CupeaterflJUf^BulUleTfi Ftanufaa. Hut Air Hbaodb Hnd BuJlden and 
CfmeDt Glafifl, PIUV, VK. Palut UuiuTactilTen. Btobs CDntiacton 
and over one thousand additional trades and professions, coTerinn evrry branch i 
specialty connected with America's greatest industry. Price, fs.oo. 
PnbUahed by S. E. HENDRICKS CO.. 61 Beekman Street, New Yorl 

PATENT 

Stone Breaker 




